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Honorable Brendan T. Byrne

Governor of New Jersey 28
Trenton, New Jersey 08621 _ JuL 530

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Wanda Dam in Sussex
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the fromnt of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Wanda Dam, initially listed as a high hazard
natential gtructure but reduced to a low hazard potential structur:z 2z 2
sesuic of this inspection, is judged to be in poor overall condition. The
dam's three spillways are considered inadequate because a flow equivalent to
' five percent of the One Hundred Year Flood would cause the dam to be
overtopped. The low hazard potential classification means that in the event
of failure of the dam, no loss of life and only minimal economic loss is
expected. As the hazard potential classification could change with future
development, it 1is recommended that the <classification be reviewed -
4 periodically. To ensure the continued functioning of the dam and its
- ‘impoundment, the following remedial actioans could be undertaken by the owner:

_ a. Retain a professional engineer qualified in the design and
construction of dams to accomplish the following:

(1) Evaluate the major seepages, steepness of the downstream slope, ;
and sinkholes on the crest of the dam and design and implement appropriate
remedial measures. ’

(2) Design and implement procedures to rebuild or replace the middle
and north spillways with sufficient capacity to prevent overtopping.

(3) Specify and oversee procedures for the removal of trees and
brush from the embankment and downstream toe of the dam,

(4) Design and install erosion protection for the upstream slope.

b. Clear debris from the discharge channels downstream of the three
spillways,
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¢. Remove the 30-inch pipes and the fill upstream of the stoplog
spillway.

d. Rehabilitate or replace the low-level outlet pipe and operating
mechanism,

‘e, Clear trees and brush from each side of the spillway discharge
channels downstream of the three spillways.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the
provision of the.Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

This report should prove of value to the dam's owner in that a format for
future inspection is provided. Maintenance items, similar to the suggested
remedial actions, will periodically develop, requiring attention by the
owner.

Sincerely,
~
(FrT I
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Treanton, NJ 08625
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LAKE WANDA DAM (NJ00S510)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

Y
This dam was inspected on 7 November 1979 by Anderson-Nichols & Company, Inc.
under contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection performed
in accordance with the National Dam Inspection Act, Public Law 92-367.

Lake Wanda Dam, initially listed as a high hazard potential structure but
reduced to a low hazard potential structure as a result of this inspection, is
judged to be in poor overall condition. The dam's three spillways are
considered inadequate because a flow equivalent to five percent of the One
Hundred Year Flood would cause the dam to be overtopped. The low hazard
potential classification means that in the event of failure of the dam, no
loss of life and only minimal economic loss is expected. As the hazard
potential classification could change with future development, it is
recommended that the classification be reviewed periodically. _To ensure the
continued functioning of the dam and its impoundment, the foﬂi%wing remedial
actions could be undertaken by the owner: N

a. Retain a professional engineer qualified in the design and
construction of dams to accomplish the following:

(1) Evaluate the major seepages, steepness of the downstream slope, :
and sinkholes on the crest of the dam and design and implement appropriate
remedial measures.

- (2) Design and implement nrocedures to rebuild or replace the middie H
and nort» en3¥Vrnwe wirk cufficicul capacity to prevent overtopping.

, (3) Specify and oversee procedures for the removal of trees and brush
; from the embankment and downstream toe of the dam.,

(4) Design and install erosion protection for the upstream slope. )

3 b. Clear debris from the discharge channels downstream of the three
spillways.

c. Remove the 30-inch pipes and the fill upstream of the stoplog spillway.

r d. Rehabilitate or replace the low-level outlet pipe and operating
mechanism,

e. Clear trees and brush from each side of the spillway discharge
channels downstream of the three spillways.

APPROVED: MM(J(M/

(_JAMES G. TON
Colonel, Corps of Engineers
District Engineer

DATE: /% Jow 80




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

"

<
Name of Dam: Lake Wanda Dam
Identification No.: FED ID No. NJ00510
State Located: New Jersey
County Located: ~ Sussex
Stream: Tributary to Wawayanda Creek
River Basin: Hudson

Date of Inspection: November 7, 1979

ASSESSMENT OF GENERAL CONDITIONS

Lake Wanda Dam is an old dam of undetermined age in poor condition.
It is small in size and should be downgraded to low hazard from its
initial classification of high hazard. The crest of the dam is a
grassy footpath with large trees and brush growing on it. There
are trees and brush on the upstream and downstream slopes of the
dam and in the downstream toe areas. The three spillways are in
very poor condition. The concrete at the left and middle spillways
is badly cracked and broken. The concrete at the stoplog spillway
is surface eroded. There are boulders on the north spillway crest
and boulders, logs, and loose soil on the middle spillway crest.
Erosion has occurred on the upstream slope at lake level. Large
seepages are occurring along the toe of the dam. There is erosion
of the soil bank on the north side of the discharge channel immed-
iately downstream of the stoplog spillway. There are logs and
debris in the discharge channel of the middle and north spillway.
Trees and brush overhang all discharge channels. The three spill-
ways can pass approximately 4 percent of the 100-year storm and
are inadequate.

Lake Wanda Dam does not now pose a potential hazard to loss of

life and only minimal property damage could occur if it should be
breached. However, should the owner wish to maintain the integrity
of the embankment he should retain the services of a professional
engineer, qualified in the design and construction of dams to accom-
plish the following as specified. Starting soon: evaluate the L
major seepages, steepness of the downstream slope, and sinkholes

on the crest of the dam and design and implement appropriate

remedial measures. Design and implement procedures to rebuild or
replace the middle and north spillways. In the near future: specify
and oversee procedures for the removal of trees and brush from the
embankment and downstream toe of the dam. Design and install erosion
protection for the upstream slope. In the future: remove the
36-inch pipes and the fill upstream of the stoplog spillway,
Rehabilitate or replace the low-level outlet pipe and operating
mechanism.

It is further recommended that the owner accomplish the following
tasks as a part of operating and maintenance procedures: starting

- s A
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in the near future, clear debris from the discharge channels down-

stream of the three spillways. In the future, clear trees and brush

from the sides of each spillway discharge channel downstream of the
three spillways.

24

3

ANDERSON-NICHOLS & COMPANY, INC.

Mt i

Warren A, Guinan, P.E.
Project Manager
New Jersey No. 16848
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OVERVIEW
LAKE WANDA DAM
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may

be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is

to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,

and detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation

is intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team. It is important to
note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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SECTION 1
¢ PROJECT INFORMATION

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Lake Wanda Dam was received from the State of
New Jersey, Department of Environmental Protection, Division
of Water Resources by letter dated 26 October 1979 under
Contract No. FPM-39 dated 28 June 1978. This authority was
given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and the U.S. Army
Engineers District, Philadelphia. The inspection discussed
herein was performed by Anderson-Nichols & Company, Inc. on
7 November 1979.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to the safety of Lake Wanda Dam and appurtenances based upon
available data and visual inspection, and determine any need
for emergency measures and conclude if additional studies,
investigations, and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Lake Wanda Dam
is a 496 foot long earthfill dam with a hydraulic height of 5.6
feet and a structural height of 6.8 feet. The upstream face of
the dam is of earth with a 5H:2V slope except for the far end of
! the right abutment which is of concrete with vertical slope. The
downstream face is of earth with a 6H:7V slope. The crest of the
dam is covered by trees and brush with a top width varying between
6.5 feet to 8.0 feet. A 10-foot long concrete free overflow
spillway is located on the left (north) end of the dam (north
spillway). A l6-foot long concrete free overflow spillway is
located in the middle of the dam. Two 3-foot diameter pipes
are located on the right (south) side of the dam 6 feet upstream’
of a 6-foot long stoplog opening. This stoplog section regulates
the flow out of the two pipes. A 20-foot long low-level CMP pipe
with a diameter of 15 inches is located below the middle spillway.
Essential features of the dam are given in Figures 1l and 2.

Ty

b. Location. The dam is located in the town of Vernon, Sussex
County, New Jersey on a tributary to Wawayanda Creek, approximately
11 miles south of Warwick, New York. It is at north latitude 41° 10.9'
and west longitude 74° 27.1'. A location map is given in Figure 3.




c. Size Classification. Lake Wanda Dam is classified as
being small in size on the basis of storage at the dam crest of
186 acre-feet, which is less than 1000 acre-feet but more than
50 acre-feet, and on the basis of its structural height of 6.8
feet, which is less than 40 feet, in accordance with criteria
given in the Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Visual inspection of the downstream
area showed that failure of Lake Wanda Dam poses no hazard to life
and that the possibility of property damage is remote. The lake
drains into a swamp with an area equal or greater than the lake
area. From the swamp the outlet channel continues through a
broad flat area and into Wawayanda Lake, which is approximately
10 times as large as Lake Wanda. Lake Wanda Dam is accordingly
classified as Low Hazard.

e. Ownership. According to officials of Vernon Township,
Lake Wanda Dam is owned by Mr. Karl Schwarz, Box 13, Montville,
New Jersey 07045. Mr. Schwarz's ownership was verified by a
conversation with tow of the Lake Wanda residents. A letter was
sent to the above address with no response. Mr. Schwarz's phone
number is unlisted.

f. Purpose of Dam. The lake is used for recreation.

g. Design and Construction History. No information was
revealed regarding the design and construction of the dam.

h. Normal Operational Procedures. No operational procedures
were disclosed.

i. Site Geology. No site geologic information (such as
borings) was available at the time the dam was inspected. Information
derived from a Geologic Map of New Jersey (Lewis & Kummel, 1912)
indicates that soils within the immediate site area consist of
ground moraine overlying bedrock. Bedrock was observed in sporadic
outcrops at the right side of the downstream channel during inspec-
tion of this dam. The previously mentioned map indicates that bed-
rock in this area consists of granitoid gneiss of Precambrian age.

l.3 Pertinent Data

a. Drainage area

Watershed - 3.48 square miles
Normal water surface - 31 acres

b. Discharge at damsite (cfs)

Maximum flood at damsite -~ unknown

Spillway capacity at top of dam

south spillway (stoplogs removed) - 112
south spillway (with stoplogs) - 1
north spillway - 23
niddle spillway - 4

total spillway capacity - 28




Low-level outlet (if operable) at normal pool elevation - 19

Elevation (NGVD)

Top of dam - 1174.8'

Recreation pool - 1174.6"'

Spillway crest - north spillway - 1173.9'
middle spillway - 1174.6°'
stoplog spillway - top of stoplogs - 1174.7'

-bottom of stoplogs - 1172.7°'

Reservoir (feet)

Length of maximum pool - 1540

Length of recreational pool - 1530

Storage (acre-feet) |

Recreational pool - 160

Design surcharge - 298

Top of dam -~ 184

Reservoir Surface (acres)

Top of dam - 33
Recreational pool - 31
Dam
Type - earthfill with earthen and concrete upstream face
Length - 496 feet
Height - 5.6 (hydraulics)
6.8 (structural)

Top width - varies, 6.5 to 8 feet

Side slopes - dam: upstream - B5H:2V and vertical
downstream - 6H:7V and vertical

Zoning - concrete and earthfill upstream and earthfill
downstream faces
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impervious core - unknown
cutoff - unknown
grout curtain - unknown
Spillways
North Spillway -
Type - free overflow flat crested concrete capped
Length - 10 feet
Crest elevation - 1173.9' NGVD
Gates - none
Upstream channel - Lake Wanda
Downstream channel - tributary to Wawayanda Creek
Middle Spillway -
Type - free overflow flat crested concrete capped
Length -~ 16 feet
Crest elevation - 1174.6' NGVD
Gates - 15-inch low-level outlet
Upstream channel - Lake Wanda
Downstream channel ~ tributary to Wawayanda Creek 3
Stoplog (south) Spillway -
Type - concrete capped with wooden stoplogs' i
Length - 6 feet

Crest elevation - 1174.7' NGVD

Gates - stoplogs
Upstream channel - Lake Wanda
Downstream channel ~ tributary to Wawayanda Creek

Regulating Outlets

Type - one 15-inch diameter CMP low-level outlet
Length - 20°

Access - none found

Regulating facilities - not visible

4
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SECTION 2
ENGINEERING DATA

2.1 Design

No plans, hydraulic or hydrologic data for Lake Wanda Dam were
revealed.

2.2 Construction

No data concerning construction of Lake Wanda Dam were revealed.
2.3 Operation
No engineering operational data was unveiled.
2.4 Evaluation
a. Availability. A search of the New Jersey Department of

Environmental Protection files revealed no recorded information.
Attempts to contact the owner were unsuccessful.

b. Adequacy. Because of lack of available recorded data,
evaluation of this dam was based solely on visual inspection.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Large seepages, estimated to be in the range of
5-100 gallons per minute, are occurring at five locations along
the toe of the dam (at 44 feet and 15 feet to the right, and at
60, 160, and 210 feet to the left of the middle spillway). In
addition, there is standing water without evidence of flow at one
location (120 feet to the left of the middle spillway). Debris
has been dumped at the toe of the dam at one location (71 feet
to the right of north spillway). The downstream slope of the
dam is steep (6H:7V). On the crest of the dam there are three
holes (4, 39, and 207 feet to the left of the middle spillway).
At one location (21 feet to the right of the north spillway)
the downstream edge of the crest is slightly lower than the upstream
edge and major seepage is evidenced by the sound of running water
heard beneath the crest. Trees and brush are growing on the upstream
and downstream slopes of the dam and in the downstream toe area.
There appears to be riprap on the upstream slope below the lake
level, but there is no riprap at and above lake level. Some
erosion has occurred on the upstream slope at lake level.

b. Appurtenant Structures. The level of the middle spillway
appears to have been raised by placing logs, boulders, concrete
and soil on the upstream side of the spillway crest. The spillway
is poorly constructed and in very poor condition. The concrete is
badly cracked and broken and there were no visible abutments to the
concrete spillway. The concrete at the north spillway is badly
cracked and broken. The abutments to this spillway are not defined
and the approach channel is filled with rocks. The spillway at
the right end of the dam has stoplogs which are backed up with
pieces of plywood. The deterioration of the concrete is limited
to surface erosion. There are two pives in the approach channel
to this spillway which restrict the flow to the stoplog facility.

c. Reservoir Area. The watershed above the lake is gently
to moderately sloping; it is partly built up and partly wooded.
There are many homes on the shore of the lake. The reservoir
slopes appear to be stable. No evidence of significant sedimenta-
tion was observed.

d. Downstream Channel. The entire width of the valley
downstream of the dam is low and swampy. At the spillway near
the south end of the dam, there is some erosion of the soil bank
on the north side of the discharge channel immediately downstream
of the spillway, some trees and brush overhang the channel, and
there are a few boards and some brush in the channel. At the
spillway near the middle of the dam, there are some logs and debris
in the discharge channel and trees and brushes overhang the channel.
At the spillway at the north end of the dam, there are trees and
brush growing in the discharge channel, there is some debris in
the channel (lumber, logs, barrels), and trees overhang the channel.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were revealed.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were revealed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities
were revealed.

4.4 Warning System

- No description of any warning system was

4.5 Evaluation of Operational Adequacy

Because of the lack of operational and maintenance procedures,

the remedial measures described in Section 7.2 should be implemented

as prescribed.




SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. Because no data were revealed an evaluation
could not be performed.

b. Experience Data. No experience data were found.

c. Visual Observation. No visual evidence was found of
damage to the structure caused by overtopping. At the time of
inspection approximately 0.7 foot of water was passing over the
north spillway, 1 inch of water over the middle spillway, and
1l inch of water over the stoplog spillway.

d. Overtopping Potential. The hydrologic/hydraulic evaluation
for Lake Wanda Dam 1s based on a selected spillway design flood (SDF)
equal to a 100-year flood in accordance with the range of test
floods given in the evaluation guidelines for dams classified as
low hazard and small in size. The 100-year flood has been deter-
mined by application of the SCS dimensionless unit hydrograph
procedure to a l2-hour 100-year storm of 6.2 inches. The routed
100-year flood peak discharge for the subject watershed is 949 cfs.

The minimum elevation of the dam allows 0.9 foot of depth in the
north spillway, 0.2 foot in the middle spillway and 0.1 foot in the
stoplog spillway before overtopping occurs. Under this head the
total spillway capacity is 28 cfs, which is less than the selected
SDF. Flood routing calculations indicate that Lake Wanda Dam will
be overtopped for more than 10 hours to a maximum depth of 1.48
feet under 12 hour, 100-year storm conditions. It is estimated
that the spillways can only pass about 4 percent of the 12 hour
100-year flood without allowing overtopping of the dam, thus the
spillways are considered inadequate. )

e. Drawdown Capability. Assuming that the low-level outlet

currently in place can be restored to an operable condition, it

is estimated that the lake can be drained in approximately 7.4
days assuming no significant inflow. Because Lake Wanda poses no
hazard to life and the possibility of property damage is remote,
this time period is considered adequate for draining the reservoir
in an emergency condition.
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SECTION 6
STRUCTURAL STABILITY

6.1 Visual Observations

Major seepage taking place through the dam could lead to piping
and breaching of the dam at any time. The steepness of the down-
stream slope increases the probability that the seepage could lead
to major problems. Holes on the crest of the dam indicate that
serious internal erosion of the dam has already occurred. Trees
and brush (which may grow to tree-size) on the upstream and down-
stream slope of the dam and in the downstream toe area can lead

to further seepage and erosion problems if a tree blows over and
pulls out its roots or if a tree dies or is cut and its roots rot.
Erosion on the upstream slope of the dam could lead to breaching
of the dam if not controlled. The deteriorated condition of the
middle and north spillways and the lack of abutments could lead to
breaching of the dam if left uncorrected. Based on the visual
inspection alone, it is not possible to determine the character
of the dam foundation or the interior of the cross section of

the embankment. It is therefore not possible to evaluate the
factor of safety of the dam against slope failure. '

6.2 Design and Construction Data

No design or construction data pertinent to the structural stability
of the dam are available.

6.3 Operating Records

No operating records pertinent to the structural stability of the
dam are available.

6.4 Post-Construction Changes

No record of post-construction changes pertinent to the structural
stability of the dam are available.

6.5 Seismic Stability

This dam is in Seismic Zone 1. According to the Recommended
Guidelines, dams located in Seismic Zone 1 "may be assumed to
present no hazard from earthquake provided static stability
conditions are satisfactory and conventional safety margins
exist." None of the visual observations made during the inspec-
are indicative of unstable slopes. However, because no data are
available concerning the engineering properties of the embankment
and foundation materials for this dam, it is not possible to make

a numerical evaluation of the factor of safety under static conditions. ’

E
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SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Lake Wanda Dam is an old dam of undetermined
age and is in poor condition.

b. Adequacy of Information. The information available is
such that the assessment of this dam must be based solely on the
results of the visual inspection.

c. Urgency. Because the dam poses no hazard to life and
little hazard to property there is little urgency to implement
the recommendations in Sections 7.2 based on safety considerations.
Should the owner wish to maintain the dam embankment the recommenda-
tions should be implemented as prescribed.

d. Necessity for Additional Data/Evaluation. The information
available from the visual inspection is adequate to identify the
potential problems which are listed in 7.2 a. below. These prob-
lems require the attention of a professional engineer qualified
in the design and construction of dams who will have to make addi-
tional engineering studies to design or specify remedial measures.
If left unattended, the problems could lead to failure of the dam.
Because the dam is of low hazard no further hydrologic studies are
considered necessary.

7.2 Recommendations/Remedial Measures

The owner should retain a professional engineer qualified in the
design and construction of dams to accomplish the following in the
specified time frame.

Starting soon: |

(1) Evaluate the major seepages, steepness of the downstream
slope, and sinkholes on the crest of the dam and design
and implement appropriate remedial measures.

(2) Design and implement procedures to rebuild or replace
the middle and north spillways with sufficient capacity
to prevent overtopping.

In the near future:
. (1) Specify and oversee procedures for the removal of trees
! and brush from the embankment and downstream toe of the
dam.

(2) Design and install erosion protection for the upstream
slope.

L. . - 4




In the future:

(1) Remove the 30-inch pipes and the fill upstream of
the stoplog spillway.

(2) Rehabilitate or replace the low-level outlet pipe
and operating mechanism.

b. Operating and Maintenance Procedures.

The owner should accomplish the following in the near future:

Clear debris from the discharge channels downstream of the
three spillways.

The owner should accomplish the following in the future:

Clear trees and brush from each side of the spillway discharge
channels downstream of the three spillways.

11
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Mountainous, heavy forest, large lake upstream, partly
suburban
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1174.6'NGVD (160 acre—-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not applicable

ELEVATION MAXTMUM DESIGN POOL: 1176.3' NGVD

EILEVATION TOP DAM: 1174.8' NGVD

NORTH SPILIWAY CREST: Free overflow concrete capped spillway

a. Elevation 1173.9' NGVD

b. Type concrete weir

c. Width 2 feet

d. Length 10 feet

e. ILocation Spillover north end of the dam

f. Number and Type of Gates

MIDDLE SPILIWAY CREST: Free overflow concrete capped spillway

a. Elevation 1174.6' NGVD

b; Type concrete weir

c. Width 3 feet

d. Length 16 feet

e. Location Spillover middle of the dam

f. Number and Type of Gates 15" CVP low-level outlet

STCPLOG SOUTH SPILIWAY CREST: Concrete capped with wooden stoplogs

a. Elevation 1174.7' (with stoplogs), 1172.7' (without stoplogs)
b. Type wooden stoplog weir

c. Width 3 inches

d. Length 6 feet

e. Location Spillover south erd of the dam-

f. Number and Type of Gates total 2 feet of stoplogs




; e
OUTLET WORKS: One low-level outlet pipe
a. Type 15" diameter CMP pipe
s b. Location below middle spillway
. c. Entrance Inverts Unknown
v d. Exit Inverts 1166.3' NGVD
1 e. Emergency Draindown Facilities (described abowve)
HYDROMETEORLOGICAL GAGES: None
a. Type
b. Iocation
c. Records

MAXTMUM NON-DAMAGING DISCHARGE: 28 - _cfs
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APPENDIX 2

PHOTOGRAPHS

LAKE WANDA DAM




NOVEMBER 7, 1979
VIEW OF THE CREST OF THE DAM FROM RIGHT
ABUTMENT LOOKING NORTH.

NOVEMBER 7, 1979
VIEW OF THE CREST OF THE DAM FROM LEFT
ABUTMENT LOOKING TOWARD RIGHT ABUTMENT.

LAKE WANDA DAM 2-1




NOVEMBER 7, 1979
FREE OVERFLOW SPILLWAY LOCATED ON THE LEFT
SIDE OF THE DAM (LEFT SPILLWAY).

NOVEMBER 7, 1979
MIDDLE SPILLWAY LOOKING FROM LEFT
ABUTMENT.

LAKE WANDA DAM




NOVEMBER 7, 1979
VIEW OF THE STOPLOG SPILLWAY LOCATED ON
THE RIGHT SIDE OF THE DAM.

NOVEMBER 7, 1979
UPSTREAM FACE OF THE DAM FROM RIGHT
EMBANKMENT .

LAKE WANDA DAM




NOVEMBER 7, 1979
FIFTEEN INCH CMP LOW-LEVEL OUTLET
LOCATED BELOW MIDDLE SPILLWAY.

e

NOVEMBER 7, 1979
DOWNSTREAM FACE OF THE MIDDLE SPILLWAY.

LAKE WANDA DAM




NOVEMBER 7, 1979
VIEW OF THE UPSTREAM RESERVOIR FROM
THE DAM CREST.

NOVEMBER 7, 1979
SEEPAGE AT THE DOWNSTREAM TOE OF THE
DAM ABOUT 45 FEET TO THE RIGHT OF THE
MIDDLE SPILLWAY.

LAKE WANDA DAM




M

NOVEMBER 7, 1979
DOWNSTREAM CHANNEL OF LEFT SPILLWAY.

NOVEMBER 7, 1979
DOWNSTREAM CHANNEL OF MIDDLE SPILLWAY.

LAKE WANDA DAM

i A AT A BT € e




NOVEMBER 7, 1979
DOWNSTREAM CHANNEL OF STOPLOG SPILLWAY.

LAKE WANDA DAM




APPENDIX 3

HYDROLOGIC COMPUTATIONS

LAKE WANDA DAM

A A—-————r}




i oy o >3 ik g R, o g 3 g v G . ’} d

[T

Anderson-Nichols & Company, Inc.

Date__/—//=30
Computed __2224//27.

Josno. 3409 -/3 Checked
f?‘U':’RQEgALEo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
S | A S 7 T T
S S B _Hyprolosle _Compursrions . _
A R N e T
; 5 ; : :
‘ e;__u!ﬂmzig.___,é JK:___WJA&LDAW/. S P
. , ) ; : ! ) , |
I D | | | e .
., ,(04‘/77/47 1S ass:/r @m/r/, Ao SR

Doeﬂ//v/?éf /74:4 : 3 /ff___/)z/___ﬁ_,

| 10 - *
S T O L S S B S
. :: Ffé{/?FﬂC}A:JJ?A‘/? o 3'1_ aoiw__--__né_:__ ]

’ i i B P
e o EvAkupTion R 7 /if’/ﬂ.;_:___ Srze s/w/z/z B
B I L L ! | S
I i IR N /Vz?z/ﬂfp__,( ow |

LS ; T i : — * : € S |

| ,9___,5F//Z zaﬂ}/ DEsian Ao Bases ow Size |
20 1,9/1//)——- 79//9 zﬂﬁb——elﬂss 1E1ER. 7’/0/1/ Tﬂf 5&//%4/__._

— 57@9% sl TH /ffﬂ/«* e R

T Drsin . WA ,,64__ Z/ AV /am oo JemR

21 s S
| : IR ‘ i

il | % | | i f B
i ' | T
I T __,)w/mﬂéf__ﬂﬂf/i_ﬂa/ﬁ CuRrACE dein o T
- M_Kc__WJQA/M_.thfL_M/ﬂffgz@D__ i
N Pl 5 5 S QD - GHEETS. —

[ A R I I
T ‘_'g:]“‘“‘ ST T e



o

. B AND LaKE 5
Anderson-Nichols & Company, Inc. Subject AU sD:::t No L] :'fn

JosNo. 34d9-13 Computed g5 s 41— |

. SQUARES 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19 20 21 22 23 24 25 26 27 28 29 $

1/4 IN. SCALE
1
P pbHA e AskE 15 LocareD TN THE Asks
: LUPNDA  WATERSHED WiTH A4 DRIINAGCE FRESL SF
. 225 o't oF THE - B-HEm TOTAL DEAINAGE ..
6 JREA ~ 100~ YVEAR PRECIFPIFZ; 770~ DATA  WrAS USED
. TO DEVE/eFE yHE NEHw - Ky DEo CRALY nTo Hirime
. ABKE o THE Wrkiomr  fHYDRI-GRALY . WAS ROuUTED THRousH -
G HLLBNMD  KBKE TO DETERAINNE THE ou7~7oiv
1: Ly DROGRAPL o THLS GUF~How. fydRaERAFH A/AS
COMBIMED - ct/r7H  THE  pu~fow . fyDRI EREFPH = KRoiz7
V' AAKE o NDE  DRAMBEE . [IRES. ey IE . B BINEDS. .
? HYDCOCRAPH - WhES. . TIHEN - ROUTED .. TRIUGH ARKE. LANLA
:: yo DETFERMINE- -THE - SUTFABL o ...
3 e e i
16 - : T -
17 i ) Tty e T i
18 i B S e i h )
19 I o o ) i
. N S S S _ )
- e - N e
., O S
| _ B —— S I
e S S -
e S — e
1 U
. o e e
i o S
L S e I
. _ e - _
N ) ) - T i -
32 i )
33 ) T —
34
38
36
37
38 3-2




Anderson-Nichols & Company, Inc. subject AAKE UANLA DM Sheet No.__2__ of I

Date 1/11,/ Jado]
JoBNO, 34049-/3 ?&2&3"’ p
ngIﬁ.RsEgALEo 1t 2 3 4 5 6 7 8 9 10 1.1 12 13 14 1:? 16- .17 18 >19‘ 20 21 22 23 24 25 26 27 28 ;OJ
2 t
s , - S A i
. LuURING VISurl wwSPEC1on). |, IT WAS DEQIDPED THEr
. AKpKE wWANDS /5 -4 Low— 928RD - DS . DUE To . .
s LAXISTENCE ©F SToRAGE 4RER Dk ([ SWhAmP) D
1 BECHUSE THERE RE NO TTRUCTURES .
) .
. Joo- Yook Flood Discpmos wips LA cukgres
W ASG STANKows K T REGCRLSS/ON Epit A TION i
w for wew Jersy (1o-yeaR Floed = 200 cFs) . _
2  THE CAEFOITY -oF - SPUHWAYS - Ar-Tof o~ - . ]
5 DAMm EAEUATION (ﬂ?ﬂ,{’/ﬁm/}? 5/’1//%2)’ M/ﬁ’c”}’) S
W Abour 25 CFS . o — - - :
15 - TTTTme T _ T » - T o - _.
. /7 WAS 7//54’5/415 . -Dﬁ‘e/bﬁ& L To . oSE. f//[ , o]
A, /00~ YEAR Flood . AS_-S////a/ﬂ/ DESIGN . FloD . . _]
N [SDF) Sl ?
Che i /0 e o B
| S /aa )/gme A’fﬂzﬂ/ 7/7)0// zﬂm__fm 5, /9, 20, aa,m.,,, ]
: PO Y B35lp /2o b W.,Wftf HIED
‘ ~ y  TO ‘pfz/g/o/f- --waﬂesc'/ﬂfr/}r/of\/ //)/57064"9'0 Moo
. e | RO
2 . - - e — . e e e e e _— e e e
 Joo-yesr RuFAl
P T CIWeNES) ,“‘,“Df(mr’a‘/‘““““ e
: Q785 5 Men ]
o - S S , o
T D~ X, S | # S -
" 2% .60y . L
, o, 37— ..4,__.2 Fho
'; . 42 3 e ]
‘ 5,2 - e e U e 4
; » &2 " |
{ N » -z o 3
é -
; 38 "
E * 100-YEAR PRECIFITRATION DA77 - wAS TrKEN FROA NOAA
é N TECHNICAL MENCRADUN NWS HIORO-35" AND ' bmzsier
- BurREAU TECHIMICAL FAPER woe #0

. 3-3 ‘




Anderson-Nichols & Company, Inc.

JoBNO. 3409 —/3

SQUARES

subject LOKE WANDA. DA

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 222324'2516"728”"
. 1/4 IN. SCALE R L R R .
1
2 ErpMKoOWwSK] :' _/_‘-auﬂr)ozd 7‘. ] _
: 084 026 . _0.51 . 4
: 6?,00 =136 A S & . I . )
6 . -
! @m =,./°Eﬂk_l DISCHARGE . Fof )od - JEAR INTERVAL, CFs
8
1: A = DRAINAGE AREA i
:; S= M/m/ ﬁﬂﬂmmfl 510;05_ FT /4,/; o
" 52‘ rjd/ﬁ/’/lcz: 570&’/765 //VD; X
14
8 I = /A/bff oF MAA//MAE IMPERVIOHS. Co YER W g
16
" I ,.-.“07?2 o 039/39 o
. :: I= o.,//7-‘D [ /LT < 100,
- : S —~—~D-~~§HSW~—P0PM/J97ZJON ,DEA/JIT)’ -
. S *{*#jﬂ"hﬁff?ﬂ/m 2 ]
T s B vg— ! A ) o ”ﬂ“*—g‘-‘
’ 24A ' - -—’:-’&- N o T e - B 7
L e R, 1
as =_ j 45 MJ._._~~__.. e e e N - ]
- - P - o - —_— —— - e ————————— ——— — s e et ¢ — e e e -1
7 §_1"79-u7s Fr o 4.7 F/m/ . ]
= 2 ‘/.3 /?7/ e |
., LA 4
30 5z _ AREA 5?’7/9/«25‘" - B ]
3 ToTAL DEANAGE AREA
32
® AREA oF [akss = 325 +/5 +3]= 371 ac
34
35 37/ = o7 _ /74
% 227 ec
37 o, i
. \8, = /27| ‘




.

, ioct AIKE WANPA  pAM Z
Anderson-Nichols & Company, Inc. Subject Do 7410 'zolvo

Computed Py
JosNoO, 3404~ 13 a:z:d_ﬁl' _

SQUARES 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29
1/4 IN. SCALE . AU .

1
_ 2500 PERsSONS e [R50
P= —aae = 790 =5
. .. p 772 -0. :037.40?.505
Z= 047 (805) RS

o o & w N

|

T=/y ___ o

®o

0.54  o2é -S| o i

Y Ggm s (549 (e) (1) (1) -

11

12

Qo= 200 ks |

13

14 B
s - - . e - .
16 T ) T - o B T
_— B e 3 —— e — e - -
1 L e e -
9 ST s e el L
20 o T T : - T
—— e e e a1 e - PR — — ! e ——— e s i 4 —— - - PR, ——
21 ! :
|y - e e o
T s T T S .'"_‘_ } — S T Co T "'"’"':"—‘
— e - O L S e
~ e - e o e —_— S I
4 — 108 e s e e e - e e e e
— S — S —_— _— —— - —




SQUARES ¢ 1
1/4 IN. SCALE

1

© 0 N O 0 s W N

1
12
13
14
15
16
|17
s
e
20
21
22
23
24

27

3

31
32
33

35

37
38

s

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 2

/2

Anderson-Nichols & Company, Inc.
JoBNo, 3409 -/3

Subleer LAKE _WAMMA._ DAM

) PO

Sheer No.__ 4

Date__ L Lulsa
? 20

Computed
Checked

of

oUR 100 YERR Rram st/ Disreru Tlon/ 2

NO. OF LIouUNTS

JOHES o Al

_O. o8

o042
- o677

- . pe ] - .-

e D23

e e . D23
el o ﬂt755

e — — s 423~ -

[ o X 4 / o

e ——— T

— e G0 O 2
X2 X f=——

e T L S

...-.‘._.._.___‘_ﬂr 24
. DI SO

__Jorpe__ =

6225 % €. 2 swcwes_

_— - - ‘,V- -




Anderson-Nichols & Company, Inc. subject LAKE _WANDA DAM Shest No of

JOBNO. S409-13 Checked

SQUARES
* 1/4IN. SCALE

0
1
2
3
4
|'s
6
7
8
9

10
"
12
13
14
15
16
17
18
e
20
Az

1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2

H 164 LanD /mzé )/%ﬁ} _/eﬂ}wé CURVE

7//: L/ 7’/»/6 Ja,éz/é‘-- b,svm- . f//éf//ﬂzvo z,m,.-
DAm  wAS  THKEN fRom-- PHASE I wWsPEaoron/
REPORT OF  HIGHABND- - LAAKE - DAMNM 8By Lours BERGER

é ﬂfSaC'Iﬂfb.S '/Na.—u-Dﬁ’rfa -~ SEL 25 , /879 - . =

d_

£LEvA 7. 10 A/ o D/Sc//A,e é/.- - ,
(FT w6vD).. . _ _.,_,_-.__c__c,ﬁs )._.;-_ o

Y7 &7 N S o

.//7/....-__..-._w-.,_._.__,___.10/ e e

pez T T T e o
w945 . 439 ..
Nz __f_ :ff :': W7

MY 404

495 : ::_Z 1 :f.f 77

N _ 537

97 . qz39 . __

195 3093

799 N £

o -




1




R

. | LAKE _Wwandd Dany Sheet No
Anderson-Nichols & Company, Inc. Subject Do =TT ,zo
JwoBNO. 3409-/3 g"o:p":"“d

] SQUARES
1/4 IN. SCALE

-
an

3 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19 20 21 22 23 24 26 28 27 28 29

OTIRAGE_ FALUATION DATA FOR HIGHLSND MAKE .

STORAGE - FAEUATION. Défﬁ._; WERE . THREM.. FROM.. . .
PHASE I .D7Am INSPECTION . REPoORT oF SEA 1179
FOR HIGHRRAND AAKE DAM 6)' Aours BERGER §

ASSO CIATES  INCuee il

©w 0 N o s W N = O

-
o

Flevariold .57'0/?/755
fA/;-yQ) L ac-FT e

w7z ... 0.

-
-a

I
-
N

-
w

-
»

. yf0. . ugsO_
O 7 7F £ S

.//qz,...-:_h._‘___._.__.__.M__jf/_z_w_m_m__,_ L

8 -t -t - - -
0 o N O wm

P ufes ____A..___:__-_f_,ﬂzm_s__“_, e
B R, £ _ T T zeszl I

24 T

;_ S "'//?/"4{_%, 39

f : L '7/_%3”_ffiff*z_ﬁ';]i;:,‘fﬁ_ff_ff .
» - u4é__ 390 _
30

Coner . __,._'i_?,i;z'jé" o

3 /1199 ‘ .- , 5022

3 R M ._jf..i"w=== [ N | RS At “J




- - A T
|- TEEEREL - A HH AR FRER AR R L e
R R o O R A A T EEE L

R ERENN N 1y l_ N - ] - H-1-14-}-}-1-1-}F .r.c - . -

: N ok : ol 14
10T 1t A
FHEHH -H- FH- TR FHA
S LN I o . T R 1

|- 1] N _ _ EEN 31
b- 1T NI - s ;..I .

A B
N | .. N 7 AN
nY . S
" Tuw H ] 1 lmm
1AEN - - . 4u-p,
Evilad 8 ie:
.+ IM QN - T .
SIER - N R
Nl N 1 1 AR
CAl TG EERRANNEND ¢
walfus . T AR
+3|[-M u N
H I T da
BRI -
ar|in . ] i
ERHE ™
] Jl i~ 17
wend N - T3
- BAL N T HHT-

{ A-NEV)

17

T 4
4
S
y R

o )- ¢ uE JF J- - N - 11
& | 5 LA
y 1 M N . Ll 11 tl# +-
41—k " N TN BRRAREEREE RN ¥
r - - - - - - - o ..
- ali g - H 1 n“uwl-guw#
G - - - lll!j - -
SHAHT - HETH- EREN 43T A

90L0 9%

.

VEA W JeYR ‘0D WISED @ 1BLININ
. SAHONI 0L X L+ HONI 3L OL 04 X 0}

> —

~ Loy,

A




M,....‘ . : e . :
Anderson-Nichols & Company, Inc. suviect L/GHAIND _LAKE DAM Shaet No. [ % 237 !
so8 N0, 3H#09-/3 o uted

1234567891011121314151617181920212223242526272829&

SQUARES
1/4 IN. SCALE

77 ME ﬂ/—' [’0/!/(’5/(/ 77F/7 r/ aA/ D£7£A"ﬂ7//l/if/&/l/

0

1

2

3

4

S, SCS TR # 55 ME?'//QD

[]

4 a) m/L-/?,( /7/1/0 /‘I(ow (woaDED)

8

® LENGTH = 2700 AT o A
ead e 1HHO 1295 = 145 FT.

U -]

" ShHEs BT o4 -5/
13 N z700 FT o

10
1"

14 T T T T -

B From. ﬁg 31, PIGE 3-2_ _::__f_-_; ,_*'_"__,.;_' .
16 ) : : :
v l/x-'/ac/ r){_,_a.5j Ff/éea B S S

8 .

R Y g 2700 FT 4:76 Jec = 76 Mm__.w o

——— .z_)_---*.-. e e ..c.’___0¢59 F/J‘ec — —_— e e
2 : :
g T T e e e e —

b 0) Mﬂm_f,z__ /a___(pﬁ_./fzam) N

o o ,éfxva_z}y_ =H4550__FT

e *..-.,qb,@__Jz.qs_JJOO_-__ﬁs‘ S

268

27

. : e _‘J/OFE = 75 7 ._._a. aZl -__Z.// e
. _

f//pma le- ,e,m/u.s - 0%3
CASsUmE .- A 101" kEC T GULAR  CraniEL J

/l .55 ﬂ///VA//A’J 5 f&ﬂﬂf/&ﬁ/

/3

’5 Ve 222 5 " s




Anderson-Nichols & Company, Inc.

SQUARES
1/4 IN. SCALE

LAKE DM  sheet Now_Z__ of

 subject UGHEIND
Date__1 [/ 11/ S

JjosNo, 340913 g::z::i_r_%;

0
1
2
3
4
5
6
7
8
9

10
1
12
13
14
15
16

17
e

e
“l2o

1

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

e
WHERE o = o2.0H ..

2/3 Y2
J= L2 /a- f3) [a. 02/) = 48 Flfsee . .

o.04

7 = 6‘/?:;0/-':;  THF Sec = 155 Mt = )4
° eC

Al Tp =76+ /Z - -j_‘_j‘z._ ﬂ{m ~

7_ 5 a/,é { Wﬁffff Ca/ysf/ﬂ//ff/a/v £/V6//V££/?/A/6. L

L= o 5 T
‘ 167 ‘

‘L :,Z (5—-{‘—/)»-_“_—‘_‘-_”_»—b-m“ o T T

M7aoa,__ )/ S S

S 1929 o e
C/V

— —— s —— e ]

e DETERIIINME- —mff WEISHTED CN- 2o
CURVE _

’ T T - —; —-. ’L‘;ﬂé_;};—_l‘ﬂ /’EA’L’EA/T Nl(/”dfﬂ PMD“CT t”— "":‘
S — 74 aoj__.___jﬁ. e 70 H#900._ . .

L Dfr/:/a/fp. _____ _50.__ o cza__,f_____ 2,7:00__-_ —

el e
/00 7600 j

[Ué/&//ffD W= 2690 - 74
A L K

* o1 URHE  WAS TAKEN . FRIM ”a/;/v crtrmniel spacdic P
by CHow 7784 5-6 [FGE /2 .

3-12




—— — T — a o AT s il
Anderson-Nichols &%mﬁny Inc. sublece H16H_LAM, 287 Shest No.._>___ of ,
) Oate_L/uf B0
soeno. 3499 —/3 Ceres w2 of

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 IJ

SQUARES
1/4 IN. SCALE

$= 1999 _,0 = . 32.
{-_—.2700 -f‘ 6‘550 =7¢?50. e e e .

/= 9//-/-2/__'75 573

_Z, 2

i e
/L (725&) ( 3- 2+/)

0
1
2
3
4
5
6
7
8
9

= — 0.77 Aae
" 9900 (375)

n

" =277 _ 4 za’ %;w Yy

13

14

s e e e : , e e e PP C e e

16

® 8. TExss. /'/Jﬁ//a/f/___/ﬁ/ﬂa/]/ D Dsfw/y e )

17

BT
4} fo/m«o F/aul-__.%__ S
i | ] ] i

N R Sy S
Ny - Vé/aw 7~)/*——Z—£7/§£ﬁ

" |19

Y ,.gg 2700 _FT L1350 5@- 22.5 Mo
- 2 F7/f€c |

b) CHIwEL e T

o SlofE 2 .,/:_'.:_'_ e ]
- - Vf/ﬁt'lf/“‘? FUsee . e 4

> | 7-—=__/Z‘_5_5_0_. ~1517 Sec = 25.3 e
e

u | TaTAL TZ = 22.5+25.3= 47.5 s 45 M

3-/3




' L SQUARES

1/4 IN, SCALE

JOBNO. 3409 ~/3

0
1
2
3
4
5
6
7
8
9

10
"
12
13
14

|15

16

18

" 1o
A

"
"
|23

" |aa

“lag”

26

Tz

28

20

E

31

32
33
34
35
38
37
as

Anderson-Nichols & Company, Inc. susiocs LUGHIAD LAKE DA Dot No ngg

Date___2 /.

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Y_ FERBY METHOD

a) oueﬁzﬂx{/pﬁ o

- OHET -

‘7’» a.zj’/ ”/5__)_

,4 2700 A7
/V:— Os 6 - .
s= o-054% - .
/&-6}(270&]

—— ) OO5H — L.

7‘6’- = 053

b) é///f’/!/ﬂ/f/.-...f/dﬂ/ R

4 S
. (/ /47 (7Lf3}l (a 02/) .

72 4550
o ) '4"5’

= G4 ;m;__w_ 7N

S A

Checked

- -f_}'y}};}ljo -_5_z_+/é~____¢z M.

/f VERAGE 72 - _ 43 5’7’727‘77 ‘+4f ~—*7/

L AU

Cmdnt T~ i Tk () -

1 L. — #3 i &

e 1

7%,;9 o

424 dlwr..

_ 1/,}, Ffbec . . ...




Anderson-Nichols & Company, Inc. sublect LAKE _(ANpA_DAM

JoBNO, 2409 -/3

fgu.r:g“eo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 »15 16 17 1; 1_9 2ov 21 22 ?3 24 25 26 27 28 29
, .
2 JIME o©F Con eavf%)?ﬂéxv Df TERIGNA T ON
3
- . e e o - - . - g
55 rmess merdes T
6
' ) oVERlpnd AW [wooss 4 swames)
8 4
': LENGTH = 3800 <7
) HE/?D = I440-17F = Z8Z.  F7
el L 0, - - -
" - SlofE - 272 F7__~_wa o7 - 7/7‘/.-._ _
I 3700 Fr A 3
14
:: ,%M__ FiG. 3-1_,  FAGE. 3-2 __ - -
: /,5/9 4’///  0-65. f//éec ]

19 : ) ST T

} :’ L __V/z_- 3505 F7 5585 560 = 93 Moy

S — 2 68 Fr/5ec

i 2 - - - e e ._—-—_——.—---_'»_.___-._‘.*._ - e .'.._.l.,h.v..,-w_,_i
..... “ b) 6’///7/1/11/5[ //m-__ _ .
ii N . zgﬂg“"r’i:z}z}}f“____:_M_*._"_'1_;‘;”1“_;
| - e HEAD= HTFNIE = Y FT

P ff“f.‘"’i “5’/47[1“"517.“. ’“"aaa'/?“ - o./ /
Rl B - 3B¢és50 !

31 ‘
' - - i
F o Hypraulic RADIAS = .53, _ S

: ( Assume A 10'x! /fwzﬂ/dﬂw? é////wfé j

35
k-
37
38




Anderson-Nichols & Company, Inc.

1/4 IN. SCALE

soeNo. 3409 -3

subject L2KE MDA DANY

g

l234567891011121314151617181920212223242526272829#

WS E MOMNNING S Faud77ov

.fﬂ- o s

a»a*}’

[0 53) [y aa///

/./ F/éée

3659 £7 3315 a’ec - 55 M

73 7’-55 Wil P

0

1

2

3

4 . /=
[

: WHERE
s _' /-/717
. =

10

11 72:

* S N
13

) el 7 =
16

17

8 7 poil { UHTER CoNSERVATION EANGINEERING

19

. o6 Th ..

21

2 ' L= / Zg.}_/)/67* R

» .. 4000 )&

v " ' P2
% N VAE whs THKEN FROM N CHAvnEL

pyeeanlic” gy EHow . THEE S5-4 , PASE 4% -




oy [

oo o

Anderson-Nichols & Company, Inc. subiect AIKE LWINLY _Lrins Deat Now—— T s
Jo8nNo. 3407 —/3 8:::;%
ngARES 0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 |
IN. SCALE -

1
: = 1299 _,5 = 5.
. S = gt -0 S
: £ = 3500+3690 7450 Fr.
s )’= 7N + O« // 3 75
7 Z .o -
° 67
o [ - /7450) (; ’ff/) _ 27§00 1l i
N 7000 (3. 75}”-.5 1142 %
0
2 . . A o
Bl a7 e
) '~ el o
S | Te=s2 P | 4
17 T T
- pss/é,v oF SM/Y//
W 3 TEXAS MGHWAY yELaoiTy DATA / s )
20

ol - e e e e
. 4/ W[,d/w» ;/W/_,,,_,_ L
zj - U[/dﬂ/f/ .g? /‘7/556 ) o -
i, ) /a_..-ﬁ,:”’_a’f_?__ (900.5¢c = 322 M |
” I o

e b) [’f//%(//t/f/ Flow. .

=  eloery = 1 e |
1 i
22 T = <ié.§g- —;650 Sec = 6/ MW) !
33 N )
“ T¢TA Tz 73 Mo
35 :
2




——

i Ni subject AKE_CHUPA DAM Sheet No of

f Anderson-Nichols & Company, Inc. Date Tz 540

; Computed

] JBNO. 34909-/3 Checked 2=,

;

1 SQUARES 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 i

1/4 IN. SCALE

HYe KERBY mErHo2>

0
1
2
3
‘o A) OVERIGND Flow.
5 o467

6

7

8

9

o
Ze o ()

L=3500 F7

10 N = Ol

3 5 = ©.07% - :

. P &L R

" 7 = O 53 /- i S PR

v . .C e Y oe0?d T
15 55 /}Zm T

16
A, e
V :: b/ df/f’/t//l/f/ F/m/z/ _ '_ e "
B - p N
- : 1/ =- S ﬁ[_awga?: [a 00//j m_// f%ec o
= _ 3650 _ 55 g5 .
23 e = /o /
:: CTYTAL T = 56 £55 = 1/) steny | . .
7 721 /// -
R 62+ 93+
® AVERAGE T; = 2271 e
® | _ a
:- AVERAGE T;= /28 pteén
32
a3 B
3‘ [/{6 T/IHE = A =[/Zf/{0'6)-‘-’ 7'7/77“/)
35 .
36
k¥
38

3-1&




7L
(F

=

£

WS §/<W/w - /-’/“‘f
NSl e S




Anderson-Nichols & Company, Inc. Subioct LIKE WIWDE DM Shest No

Date /-Zl:'ﬁ
Joeno. 3H0 T -/3 P J% ;
SQUARES 9 1 2 3 4 5 6 72 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 zo'
1/4 IN. SCALE
| 1
| 2 D vzl fNEnT OF Formb CufreE
) 3
Y Sellway Carve i L |
5 §
® lompure 62 usIng /wf/,e E@us 700 (7 ciH
’ WHER £« — - — -
° ¢ = 2-7 - /me 5/9///4Uﬁ/s
9
10 - -
1 . ]
Z_ TP OF L. CURVE . . . . 1
12 |
v Compure & Usmwb Q@ =l > whers 4
14
e . . O o 2.6 . FoR __TaP. oF 28 f
16 g
17 Tt o T : T e o __ N
18 ) . ) _
19 o o o o E
. e o e - - 4
20 . - . —— — - - — - e —— . - e e a . -
) e T e | o 1
2 ST T ) o ]
23 T T ] i '
24 - - j
25 ) - T - ;
” ] — - - — — e —— —— —
2 T
28 - -
m B ) — e
30
31
12 ‘
g -4
% % 5’ VALKE s WHERE  TaKEN SHOmM &eﬂrﬁ? ‘4
: <onls A anpBook oF Hydrsulies .
36
37
38

. i i - s 2. Skl in el i i




B

19 20 21 22 23 24 25 26 27 28

St

[~ A

i

qe— Zaw ey
e el . s R, —- T

P

y—m———

subject LPKE_WANDA DAm

Anderson-Nichols & Company, Inc.

L=23- §O

Jo8NO. 7409-/3

18

15 16 17

12 13 W4

8 9 10 1

7

2

1

0

SQUARES
1/4 IN, SCALE

: e g 4_1 yrodt .M... ad Md. .m o 4. 4 i m—r
m
o |
: M | o |
o ﬁ Lo b
N I NN A R B ..
oos/ Zbs/ | LOitr | Lt 808 | 127 #°2| LHl] 1€ ZL//
i 1 4 ! i | t 4 , : .
I . . [ T ' .
N 75z | bo/ 097/ 142 Efl | 2Ll fel | 1L bl ) RTSLU
- L SRR - NN u m
go/, /1 il L0 Zb, | LE|bo| 55| 97| 55LH
]
LZ | Lz | B | zo| €2| bo| B-#LN
o , : Lo m
2/ , _w M 91 | T T |97 | Lol 9ken
o 0 = = | | bE2r
S 549 LS VZas . Sd D §40 | 4F/ | s#9 7
7 © HIINTT | a¥3H (] A A aaow
& \m\\N\\M\M s g0aw| 05 L] NOwLIATF
TN IGLED wed - e JoL 7 Ay g1ds
-« o +woene®og:yn3eer?2R s IR LR RERERES S B3I BRGE S
. — )




-y v T e R IR, T T T TS T T e w m s e s e s e e s
GRAPH PAPER (] I ORI

(542 ) FowwHos ' T

3 000z | 00% 000/ 005
. T PR e

FH T SEFRH T EH O R

A

P SN

}
1
AXH
W
T
N
D
N
RN
\

s 4

I

7

T

T

-

I

I

|

1

|
1
i

t

i

)

{

T

}

T

T
L

L
i

|

T

i

i
T
L
T
1
t
1
]
1
A
|

T*[ T
e

m. TN eneyauiendiacdsaaes cReReRER Ry ARG RRa sk atcdausanl and b A ERHRSARYE

1
;
Lld

i
AVl

LLu




w~VeLoas ¥y
WH vanvm gy

GAIN LoLLH AM

ETSlS YIUTWNQ § OmdL dAI D kLUl
4

Ay 719000

— QVoN FHL
NO 4oy MmOy

AN begLI
L) Wy —N




o T

Sheet No. of

Dete_ /2 —/7~- FQ
Computed % y.'¥. %4
Checked > 00

Subject Kﬂkf WA MM

Anderson-Nichols & Company, Inc.
JoBNO. 3H 0T —1 T

SQUARES
1/4 IN. SCALE

0
)
2
3
4
s
6
7
8
9

10
1
12
13
14
15
16
17
18
19
20
21

1

2

3 4 5 6 7

8 9

STORAGE — FLFUATION DETERMINGTION

AVERAGE D ELTH. oF . THE LAKE =

é Fr.

MAXIMUM DELTH IF THE LAKE = 10 F7- .

Elnimon |JETLGE | o A I IGEE | e
FT ac ac ac-F7 ac-Fr
- | 3. 18¢ )5 6
75 3| e o

o 9485 | 472.5 | 65%.5
nso. (.15 |\ ... _ _|\. ... .| .
S 2/7 .4340; 4775.5|
200276 . L {0

//gg 1,,_ //I/Pllr»-. ._,:_»_f_;_._.._ R

!

Eleve 57016/765

Név b i actF o
/16 9. O
739 . /50

/74 .6 . e AEO
HT4 & I ¢ A
J)/75e5 225 _ _
/I/75e & 250
/”77 370 ... . -

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 |

-4




o g ——

NINTES ¥ V. 8. 4.

(L =0V ) FOVYIUE

Seh

L

g0

B

e ot ok I T

Q
\9

W

!
T
t
-
I
|
‘[\
1
T
:
[N
BRI
11
11
!
o
TN
N
AN
]
1!
11
T
[
b
IR

r—
A

T 1
1
7T
—t
r'
[
—
il
'
—
i
i
1T
I
T
|
i
!
i
4
]
!
i
I
=
JI
|

sl

oo
DU |
Il
| i
I
T
{
N
b\
HE I
M
]
IR
]
R
|
al
A
]
[
MR
L
L]
T
(L
e
I
| T
11
1
}
MR
g
1
N
‘ T
"
1
[
4

!
1
!
P
T
i
|
4
|
1
|
+
—
1




e

e

LAKE WANDA DM Shet
Anderson-Nichols & Company, Inc. Subject o 5

w08N0. 3409 - /3 | e %

SQUARES o0 1 2 3 4 5 6 7 8 9 11 12 13 14 15 18 17 18 19 20 21 22 23 24 26 26 27 28
1/4 IN, SCALE 10 '5 »

1

_DerepmmnATIoN o ¢ FfoR Aow AEUEL ourley

D= Dipmerer = /5 emP - 125  cmp L
N = Goors(Sok fF wATER ConSERUATION (. R 632)
Ap = ARER or Fr1rPs CPENMNG = /.73 £77%

Ly = LEnE 77/ oF P/FPE = 20 °
= FRICTIoON KoSS THROUGY FIPF

= LENTRANCE KoSs OF Ff/Fr = o § (1810 A ¢z2q)
]
COEFF)CIENT cp= DUSCHIRGE (INCORPIR B TING Ap§2g )

CoEFAIC yemnt 7— o~ DISCHARGE

© O N O 0 & W N

-
(-]

FA
5051 m* _ (s057)(0-015) _ , ,3
/3 B 5) % e
D o (73

AP/;_ZJ____——- - = /'23 — ‘/7"6/
r+Kettp hp /+ 0.§+(0.031)20)

= O0.6*




Anderson-Nichols & Company, Inc.
JoB NO. 2409 -135

SQUARES
1/4 IN. SCALE

0
1
2
3
4
]
6
7
8
9

10
1"
12
13
14
15
16
17
18
19
20

21

2 3 4 5 6 7 8 9 10 11 12 13 14 156 18 17 18 19 20 21 22 23 24 25 26 27 28 28

I ORAWDo (Ul

subject LAKE _LIANDA DAY

Sheet No of

Date__2- 20- 8O

Computed 7#_5#.0:_____
Checked

CALk culATiOon S

CALCULATIONS

ASSumse <. e
= NO SIGNMIFICANT A F LoD ]
2~ Low-AREVEL OUTAET 15 clwiBLE S
3— WK s 185 THE SwmE AS i M ATEIE
A~ Gpz Co M= 63 # (SeE Pesvions Pese)
S— AHAC-FT-29Yy = /. 9535 { AVE. Q)

b- DAys = 4 STRAGE fhc— FT—DAY
FLEV STORAGE |ASToRA6E)  (f | QR |MEQ | s DAYS ‘
FT AC-FT | Ac-ET FT _CES CFS /A)’
175 | 156 5.7 | 196 ]
| g6 1745 | 346 | 2.5 . ]
W73 100 67 | /6.3 |
1. - 50 . 14951 79-6 | 1e7. ] .. i
/177 50 4.7 | /3.6 , . ]
, | 5o )95 1237 /.3 :
/e9 .20 -\ -\ 2.7 | 103 B B
B IR R -2 I | 7.5 |165.6 ) 0.96 _
/61 5 _ | e7 |53
5 2.65 |52 | 096
/6.3 | O 0 2
742
DAYS




T T
Jialn =
~ =

X
; } = {

)ﬁ’ X 2
‘//,/' 7 /).~ 1\
Y l/// T f /‘\\\
e =
/ J - ' ,//—'\\\‘\:‘;
7 7 / ,, \
// Y, /
11/

UPSTRE

J

AM DRAINAGE

[NATIONAL PROGRAM OF
t NON -FED. DAMS SCALE IN MILES
; LAKE WANDA DAM ‘ﬁ—:—gvi .
r VERNON TOWNSHIP, NEW JERSEY
: REGIONAL VICINITY MAP
: FEBRUARY 1980 MAP BASED ON U.$.6.5.7.5 MINUTE QUADRANGLE
i SHEET. WAWAYANDA, N.J.-N.Y. 1954.
DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
PHILADELPH!A,PENNSYLVANIA

| ANDERSON-NICHOLS @ €O.,INC. CONCORD,NH,
L 1 _
. A = i, Sy d s,




HEC-1 OUTPUT
OVERTOPPING ANALYSIS
LAKE WANDA DAM
b




ik e aatacd i om - e v i o e

ADYV) > (14

0611 ¢ oV
[ - 4611 8613 3s . 68
! L6811 9638 (734 (734} £613 GeT6IT Z61Y . 16N 0611 Zevy 3 et oo
" zzos cYoY S LE AN
3 L . vy o14g 1SSE &61€ EZ: 4 SLYT FA {74 8L1Z oset 0 1Y v i
: $£581 SA SE
. . E6IEL . 4E26 508 1431+ vovi L6 659 czv 10t 0 A vE i
: . . 6611 VA £L
. : .73 L6181 9651 S4TT (733 ¢ £618 G Z6TT Tl 17341 0611 ¥A ze
8- o058t ¥ TA 133 |
i ; ¥ ] A ot .
- . YIOAY3SIY INVT ONVIHDIH HONOHHL HJVHBO0YOAH MOTVINI 3LNDY N --- - - - 62
b ¥ zv T N : ;14 i
; £- X 4Lz
' 2L'o o 9z
30 3 1 (=4 .
i ¥10°0 ¥10°0 ¥10°00 ¥10°0 10 vz 1
* i i - $10°0 ¥T0°0 - ¥10°0 - ¢70°0 - ¥10°0 ¥10°0 ¥10°0 ¥10°0 ¥10°0 ¥YO*0 1O — - - £z !
] ¥10°0 #10°0 ¥10°0 ¥10°0 ¥10°0 ¢10°0 ©¥10°0 ¢i0'0 ¢I0°'0 ¥10°0 10 zz
_ ¥10°0 ¥T0°0 ¥10'0 ¥10°0 ¥10°0 ¥10°0 ¥70°0 ¥10°‘0 ¥10°C #10°0 10 1t _
¥10°0 ¥10°0 ©20'0 BTO'0 BZO°0 BZO'0 - 6200 BZ0°'0 BZ0'0  BZ0°0 10 oz '
820°0 BZ0‘0 €Z0°'0 820°0 BI0°0 8200 B8Z0°0 8Z0°0C 8Z0'0 BZ0'0 10 a1
3 ZV0'0  Zv0°0 Zv0'0 ZVY0'0 Zr0*0 Z¥O'0 £90°0 L90°0 £90°0  [90°0 10 ar i
; - : £90°0 - £90°0 - 1°0 - %¥*'0 - ° 1*0 - £2°0 vZ'o £2Z¥°0 "88L°0 - £TP°O 10 - Z _
& " £2°0 1‘0 1°0 T°0 £90°0  L90°0 LP0°0  L90°0 L90°0 L90°0 10 91
2 Zr0'0 ZVO*O0 KOO0 Tv0°0 Zr0°0 Z¥0'0 OZO'0  BZ0°O0 BIO'0  BZO'0 1D st ]
- _ 8Z0°0 @Z0'0 B820'0 B8Z0°0 BZ0°0 820°'0 BZ0*0 AZ0'0 BTO'0 B820°0 10 vl i
{ . | 820°0 B20'0 820'0 B8Z0°0 ¥T10°0C ¥10°0 ¥I0‘0C ¥I0‘0 ¥10°0 ¥10°0 10 £3 1
' ¥30°0 ¥10°0 V¥10°0 ¥I0'0 ¥I0°0 ¢10°0 #10°0 ¥10‘'0  ¢10°0  ¥10°0 10 zy !
% N - ¥10°0 - ¥10°0 ¥10°0 - ¥I10°0 ¥10°0 - ¢10°0 PIO‘0  ¥10°0 ¥10°0 #710°0 0 - " 3 _
., ) ¥10°0 ¥10°0 ¥10°0 ¥10°0 ¥I10‘0 ¥10°0 ¥I0'O ¥I0°0O ¥10‘0O ¥I0°0 10 ot .
: . : (421 0 6 !
R E : 0 wzez oz 0 H a M
: ’ YUY FOUNIVEG 3NV GRVTHOIN ¥04 HJVHODNUAH HOVINI VINVA 3NV 1N £ i
! ‘ 1 . w 0 ] ? I
;- * ._ . L. - . . . . e 14 - . c )
] . 0 0 o 0 0 0 [ S 0 00z q v .
- ~ d3sn 8vA ViVd TIVINIVY ¥VIA 00T MNOH ZT1 £V £ ‘
' ZS-ZT HITHNN ABYIC NIN TV z !
: SI0HIIN-NOSY3UNY TAVHIYIN-H SISAWNY HIVINE NV ONIJJOLYIAD HYd VINUA VI TV 1 |
i KXARREERAERREERRRENEXREARRKRA SR S !




Ty p—

NUOMLIN 40 N3
sy 01 HAVHUAONIAN IINOY
W 1V SHJVHODOHOAN Z  ANIGWGD
(44 AV HJVUOOUAAH J420NNY
v 04 HJAVHIONTIAN 31N0Y
w LV HJVUOO0UHAAH H40HNY
- --GNOLAVIND VO NUDMAIN HVINLS 40 3ININUIS J0 MITAIY e s
84 ] 9 ,
8'viitds (4
&6 LTINS vz
LETE @°CLIT S °GLTT @'wLlt 9°vLET 6°ELTT 41T ¢ €¢
OLE oSz (.1 val oat 05y 0 5 2
£L6Y L aty [: T4 9t o T SA | ¥4
rY44} B°SLIT SeSLIT B°RLIT P VLYY 6°RLITVA oL
- o9 v 17 &y
1 ¥ A a9
%V VANV HONOYUNL HJIVEOGYTAH AOTINI dINTANG 3LNOY T L9
1 ov T 3 o9 ]
HAVHDONGAN MOTAMI VANYA 39V HAIN MDIIAND 3NV ONYTIHOIH 3INIAHDD KN o9 4
T v z ] vy '
£- X . €9 :
j N ¢ n <Y " 4
1‘o 4 1 134 1 i
¥j0°0 ¥10°0 v10°0 vio*o 1D 09 ; m
$10°0  ¥I0°0  ¥E0'0  ¥T0'0  ¢10°0  ¥10°0  FI0'0  ¥10°0 10 s t !
vi0*0 vib*o vio‘o vio*o vio°o rio0°o ¥10°0 .Vv10°0 (O ] - . m
+50°0 »10°0 ¥10°0 ¥10°0 ¢10°'0 *10°0 ¥10°0 vi0°0 ta f4] \ o
azo’'o 8z0°'0 6z0°0 aco‘o aeo‘o 8c0°'0 69s0°0 820°0 10 L4t | iy 1
azZzoe’'a acoa |8ca’0 T4 01 8Z0'0 8co°o ac0°0 8200 10 s { N * “
Zvo‘o Zro‘o Zv0°0 Zv0°'0 900 £90°0 £%0°0 £90°0 10D ve |
50 50 1‘0 £Z°'0 vZ'o ELV'O aSLt0 gZv 0 Y0 £ '
¥°'0 10 £90°'0 £90°0 900 £90°0 £90°0 £90°0 10 . H
2vo*o cvo'o £vo'0 Zvo° o 8c0°0 aZo°o0 0¢0°0 800 0 | L4 '
820°0 ©820°0 GBCO°0 B8Z0°0 ©Z0°0 B8Z0°0 600 820°0 10 os P H] :
820°0 ©20°0 KI0'0  #J0°0  #IO'0  #10'0  ¥30'0  ¢10°0 14 Y b ,.
¥310°0 vio‘o ¥310°0 vi10*0 vio-o vi0'0 vio‘o ¢50°0 10 uv ' x :
¥10°0  V10°0  ¥50°0  #I10°0 ¥[0'0 ¥F0°0 ¥10°0 ¥f0°0 §0 o 1 :
v10°0  +10°0  #10°C  H10°0  ¥10°0 ¥10°0  ¥10°0  ¥i0°0 10 104 { |
Wt a uy
0 21 z ° " v |
VIUY JUVNIVID VANV 3V H04 HIVEDOUUAN MOYINE J0T3N3E 1Y Yy ;

¥ w ° N t44

P eve ~a




uycg 0a0°0 ure vl 4ol 6oy DR} sl 00°v 330 '}
4l iy Xds¢ RIS} B Hdls AVlLG INdls NLlvdl Tty 1ALV LR L0yl
vidd 330

TJ° (¥R 16°* [a®
10° toe - 4154 1o 19° | S L 10° 10°* fue
19° lo® 10 1o° 10° 10° 19° fue 10° 474
to° 13° 10° fa° ot 10 10°* | VA . to0° ic* i
[ 3 A Tv* £0° £0° £u° YA ¥d* YT xd° u®
x0° £o° £0° £0° T0* 15 I £0°* [ £0° Cu* '
(a4 9d° w0* vo* (YN v0° Lo* Lo L0° Lo*
IS i R ('R & 'R &d g ve* ée® YeLe i1 M
ge* | B ore ute L0 La° Lo L0° Lo L0°
v0* v0*  w0* %0 . WO0°_ om0 _£3° _ ___x0* g6 TR
£0° £0° g0° £0° £0° [/ £0° cu° £0° §0°
£0°* Tu* ga° £0° [o° 10° [og° fo° 10° 10°
10° toe io°* fo° re* 10* tne To° 1¢° tu*
10° [ §12d 10° 10° To0° [ 41 R [§124 Tu® (4N [ 470
10° 10° 10° 10° fo° 1o* [o° Lte° 16° tue

. CNY¥3LLyd d1D3¥d_ . _

gg° o gu°a a0°*0 (144

wva reg Ad0lLsS din
vivy d13344d

] g ) 308°0 @Oy 322 000 g2+2 e D]
e JWI0D . 3AVST AONSI  ULIvY  DdSdL.  VOSUL _ _dveS___ v3dve | IH0NL | 904dl . -
Vivy Advdad0adad
v 0 1 0 0 ] v ) 4]

anvl 3IVIST  3AVNI Ladre L0 Jdell NOJ3T T dWOII ovis]
VIV 39VNIvYQ_ 3NV _GNVIHIIH Y04 HJVYHI0HUAH AQT4NT VUNYA 3NV

NOLLVLAdAID 4408NY VYIYV=-HNS

(A X Z X RS R X vYsPSVYSOIGES ..CCC(O‘C' e ([ IX XXX RN X} 383588008900
] g 0 X
. Idvdl  Ldo¥T AN 4idop .
0 0 v o b L 3 5 0 P
NVISH  Ludi LI JYLIM NIAI Ul Aval NTWN dHN Y

- . NOTL¢IN41D4ds dur
giasn SvA VIV] Tvanivyd dvIA 0T uituH ¢t
) 23=22 d4OHAd ASd3Ir MW
SIIH4IIN=-NOSYIONV I0VAIJIW-W SISATINY HOVIYA TNV INIJDILUIAD Avd vOneA DivI

*uu®cu® iy e1dll
*Tu/zlarud oJLVG NV

PSPV VPPNV IVITRIOGSIIGIOEVIIIIOIOTITRIOEDS
at d34 2¢  AGTLYILATAdIG AS¥Y
gLol Ak HJISHIA AL V14VS Wy
(1=2TH) J99x0dvd HIVJIIUJIAN ULuls

PESPRIIIIINIISVIOIN TOBIPIIISIIVIIOIOE

fm e AW ...t e = e——




*43f 16° 19 10* vel 103t ta*i L cQ* A3°4 Vi 2] Ju®y Tu*i
*aul tu® [§ o vl IFL S TN LD { L wne 30y iu® Xy 4.t 191
*dal tu* 1Ge Ty° 2ol Jatlit fu*l L eu® e, XA < ve®e fel ]
*uil fue* Tu°® ty* (el il gt L P I gu*u Py g v 2% 10°t 4
60l T 12° NN el destl (51 L [ vu®u P uv uc®s 13 .
*ull tae T0° fa° 2l HR RS S PR f 'L fu® 19%0 fu® o 1% 10%4
*att Tu* fTo® [ Jer Jactt i*f ‘L £Q° 3a° 0 vy [ Ji*¢ fuv*l
‘T fu* [§1h 10° izl YA &4 lu®l L £0° GJd°q A Le 35°%% fucl
*¢it | S to* {o° Il 320 ( (VIR ¢ L [o° 10 [N Iy PR tusi B
*xly 10°* [ ¥1hd 10° axl sT°I1 161 °L fo°® ud*u 1y° 3% 3a%¢ tyl i
‘ol 1o° A A T0° bl oI*LI fa*t *2 19° uJ*u tue® (2% wa®e tu*l ' “
AL 141 fu® 10° 10° il 01 Lyl *L [a* Js*u Ta* Sy s0°C fu*t
*Lit | 1 04 1a° [g* 2¢1 do°I1t 101 *L 10° 00°d tu* [4% ge*¢e jo°l
*ull fu* 10° | 1% (2 2341 10°1 *L 10° Juty e le si®d Lol
*ect Tue 1a° e agt 43°00  1d°C L %0 _ Dd%4  lu* ug gv*e LUl .
®adl 10°* To°* 10° a2l av°0t et *L [o° Ju®y tu® (Y4 ac*e -
‘vl [o* [o° 19 gel uveyl et ‘L Ta° [TV toe 48 c*e tact T
M ¢ foe t0° fu* L2t G*Jl [yt *L ty* qu®y we M aT*e [ETRY
*url To° Id° | 41 yelt 00l 3°*1 *L i0° ga*y [§1 04 93 dl*e i6°1
*5vl 10° 10° 1o° a2l 2200 Tued L . t0° 08°9 1u* ] au®l Tu°1
¥l o tee | S 10° (241 9201 tuy. L __f0° _00%¢ 1g° (T 00" vt
*esl fa° To° 10° zel 21%01  13°1 *L TJ4° glen Tae e< a4* Ta°§ .
‘il Tu® | SV to°* eet ul®ot Lot *L 1o°* Uiy [f1hd < us*l (o°i ;
*Lul Tu* fa° Tu* i 3390 19t R I £' A T A" 12° |84 ave 1ot p
M 2 1A tae Io° Iv°* 0t ad°ut ot °L 1o° ¥0°D i0° 92 ov°1 10t :
*cee Tu* [ 4 1hd [ 4724 ofl 33°%6 101 *L [ €154 DY AY) (1R ol 9% X Tl .w
vwe BN To° 1o° dit 05°6  T0°L L T0° _ 4G°G  Te* &l PR SEE & L . MB
*y9c Id° 10° [o°* LIt G9°6 [o°1 toeL {0° aa*u {ag° i1 DY Ty i B
*Hod SV Tu® 16° Sl L A 10"t *L 10° g0°0 (n°* It Gi*1T tu°tl o f)
*SIx fo* lu* 10° G511 Lo foet L S £ LA | 1 R [ SV | PR ¢ Io*i b4
*oid fu® 1o 10° [ 29} BE*e 10*1 L To* ou*o Ig* vl (1R G § 10°1 4q
*19¢ {o* 13° 10 g€l 326 10°1 *L 19 a0°0 fo° £ sl [g°1 g
*Quy tee 13 fos 2t y&*s  10*F_ *4 10" gD*e  Tu* __ 24 _ 3t Lot . HE
LT I {11 Lo’ tu Ty Ll°s f0°¢ *L To* 11V ] 10°* 1T G.* Tut b m
“Lly [ 3T h4 | S 1o ait 1% (0°g *L tae 7] R 10 ul (150 tu°l b M
“uvlw 10° ta- 10° 6ul 30°6  10°( ‘L ta* u8*s  Te* o av® tu°l 1H
‘i To° eo* £0° dul 33°6 Tl L ta* [WRd] 1o L] v ta*t :
LT Tge 20 s0° Lot 66°3 [GRd L 10° (IR RS] 3 L uy® fo°1 : t
*yiy to* ¢o* Lo a1 35%°¢  10°r L - lwe 863 lo* 3 oy 1. o
*lob T0° 20 {91 I 591 1128 ] 101 *L 1a° Jd0°0 1y°® 3 ale 1ot . v
*323 | ST 2u* gue 9Jl Jiv*d (ot L 10° 000 iv* v v Tu*t "
*dJa 19° Ak Tv°* 2971 9c®d 1a°i *L . Tv® ub®u Tue % '3 Tu*s
*9u3d tu® 2 $0° 2ot di*3 10°1 L toe Qv 1a° ¢ ute 19°1
“ded tg°* 24 gu* 191 2d i ot ‘e 19° 00°4 tu* [} FY'Ad tu*t
3 Jdd) 3501 5243 NIVY QJTY¥1d  JdA*MH  yd°*0d U 44927 5301 'saxd NLYY Dl dd  witdrt dutua
A4 JdIldld=4I=1dud 3
1 .y ‘Y *) e

‘o *1t *x1 S *dl *1¢ *ad *Jy ¢ 3 AN

B *1) gL Y "y01 *521 *ovl YA S ‘uic *Lag

*3ut ‘i *i2v *2la *yly 05t 42w *aadd *ycl *fevi

*Z2inl *sobl *odvi M ETA *pdul *Jud “hy g *9s "Ll “as

J0°L sTIR <dL° 23¥) SSYNI4 00°0 =01 *331val1040 JOldiyg 40 uids ae avedvadad Ll
Q0°l =4uiLy 084 2045 Y40 fucy~ shululs
vivy Yu1333334
2L EPT M| uacy =391
VIVG HJIVEUULUIAH LINA -




LAT*wLee LS5y (vl d(°¥ST )

*od€dd PR X Ad ) 22y alts

‘L IR} 0o°0 g0°90 00¢ Oe*sl  1J°1 *SoL 1a° [T PR L0t
L Du®d P Y] wid*; al ax®il Il * iYL 13° 2d° - PR b
L 00°9 0J°0 0d°y g5t PRI S STRd § *lid 1y* cu* (R '™
b 0u°0 O] 00°v Lol 3¢*90 vl *UZb fy* { (A £0° Lo
*L 0u* D 2J°¢G g Jol y2*91  lu®l *Jlul | o (41N i’ EIN
L gy du® Ju*y 561 2191 fu°l ‘ol tu® ¢0° z0° T3
‘L [T ] ul®o Jo°*¢ vol J1°54 [0°1 *LEdl g 2a° e Yo
*t 20°0 uo*o 00°0 g6l 30°20  10°T *nsxl 10° <u® su° Te
L go°¢ [ Ad] 0u* o ¢61l 00°JU (L°l *udoel 16 <43 iv® [
L [V RgT) Jo* 9 ya*d Tol 33°30 Wel ‘1991 Tuv* ¢o° £0° 16
*l 0o 00°9 ud*d sl 05°al  y°t .ot I A T R (21N Vo
L 09°0 uaeo 00°0 odl e 37  [0°T *L66l 1o° fu* vae 6
L 00*0 J0°0 00°4Q ddl [0 SN SV R § *eree 10° g0 v0° iT
e 0d*J go®0 voT*y lal 52°*4t1 T0°( *Iged lo° £€o° vd* Ly
*L 0o0°aQ 9d°0 Q0°0 81 g8t 1ot *IsLe 10° £0° vy 99
¢ 60y 00°0 0o0°*a $81 52*81 et *6l08 10 £0° v)* LY
L ~0d°0 R R T R[] vt B T3 SR € R SUR A% TS £ A1 A Ly by
*tL 00°0 20°0 ao*o £81 SI°41  wel *CySe 13 ET R4 Li® £y
L Q3°9 go0°*o g0 o syl g01°ut  T0°1 *1iLe fo° 9u Lo* ¢8
L 0J°) wd*d PR tdi af*st  (0°1 ‘uoly _to° J0° i0° X]
L 30°Q yaca 0J° Y o8l 00°4T  fo°tl oLl 10° S90° to* ['F]
L 00°90 J0°*0 00°0 oll a3*el  T0°L *4929¢ 10° 90° Lto°* 6L
L 1" Ja* 0 00y 'TR Y u3*el Yyl . *)ufg_ . _10* _ 6&O* ) ul
*y 0J°*Y uo*o [\TTA} LeLt sbenl Lyl *&26¢2 10° 60* (V) d LL
4 30°0 uo*d 00°9 LT Ow*hl T0°1 *d6ve to° 6y * 'R e 13
*y 0.0 ug*y ('R sit ['PRA A wet *ulud o Z2° 02 44
°3 00°90 00°0 00*y [ 7R oEewl Tl *g1J1 T0° g M (73
‘o 00°o go*o 00°2 £LT ¢l to°l *duet 19 lv® I4 M [
‘o . N AAY) g0*0 [/ R] eLl g2°»T  LOo°f 1'% 1 SUR ¥ RO Y A w2
‘a 0d°y 0J*9 a0°*0 Lt aleol  Ti°1 e Ta° 8 24 2y° [¥3
MR [ RAAN I AdD] ' AT 0Ll Ji*el  I0°I R *vGL Tu°* [ A YA
Ut vd*y (IR} 00°v 6391 301 10°¢ *6LY g 69° 9t 6Y
*i1 00%9 G o 30%v FEDS 00°%T 16T *509 Tue oy’ ul® 89
L1 00°*0 Ju®l vo*o LIt 33°%l 10°% *lgs to* 6G* [} & Ly
b ¢ A} 0d°0 [} 291 R S {: R § 41 o 9p° te* %9
vl 00°0 vo°o0 00°0 991 Se*gl 10°t *hot To* 90° Ly* QY
*9 TR ] 00°0 00°u ®Y( vexl 16 *.,28 fu* Ie® Ly (%]
‘Ll Ju*d 90°0 a0y 9 S¢evd 1o°¢t *e9C (u°* va* Ly* £
‘al 0u*d d0°u 00*v et yrexl  r10°t i 4 ¥4 16° 30° ty® 29
*Ze 99°) gg°o0 0v°0 191 532°CI 10°f *93l ta- J0° Ly O
Y4 Ju*u Jg°*0 0d*n P! I8N S O 4 *oll Toe cu’ [ 2R uv
*ul 0J°%0 0J°0 vo*y ual al*¢l (SR § *LeL Tae xd* uo® LY
°2¢ Jd* uo°*o 00°9 481 RS SR OV ¢ *dy 10° £0° 9)° du
*dy Ju® Du*d 0G°y Lal PHAAN ¢ ty*t *d2 g [t LI LS
7 du*y v 06°¢ 351 39°<T 1a°t *al tg* [NORd vy 33
*Is D] 90°0 20°G wal 23°2 Ta°t 3t fve ¥0° [ g a5
*ul d0°n vd*®d 30°0 (191 0521 13T L 1 [ R4 TR L F]
*Ll 0%y Ju®y ue®e £al Ak 21 Iact L 2L T Gy P B £
3L V4% Ju*to 30°9 gal et fu*l ‘L ‘u® [T £)® ch
*Cd a1 30°9 40°y 138 FYSAtS S SR EY ‘L Py PR AT P la
*ua Ga*d W6 TEVRa uil 1021 [set L Tu* 20°0 x)* 3
b T g3y vy d6°% ¢ el aé*et fo*t . ‘L BTN AN T %
*ftul d9*9 do°o 00°Q gl 1A% SE (R ¢ *L €0 0d°%y [ N ] ]
*huf 84°d Jd°9 09°*d Lel 221 1t *L zJ* Ja*i ad® L»
* syl J4%9 ui®o Ju®u vl 31121 {uel “L 21°® Jo o X v
*tutl Ju* Jutu Vb FLA 1021 (DA} L PYT na*o ' F14




¢

e

O “

a

~

00°45us

Jinvl

yoaall
au6ll
G*uall
utaosll
Qo
yuoll
Jroeltl
DATAR
3°9611L
0°0onll
veusill

43¥1S

*Saell

I=

LvHdSI

)

SseveOVERLY

B £ 11 3

.00

uis

Jvist

0°0
. d&

3413

G's®
ae
ue*
av*
Gy’
Or*
o
ac*
) B4
[} g
SD*

HW® a4

(XA~ ]

*1541 *3 ¥ 3 $a* it
*NLul *4 L P e VA 8
*J3gl °u L al® t
‘054l 0 L L) o
‘nunt ] °L 33 L
*uSal en L I F]
*oudtl *J L (1 Ad 4
*0Gul 3 *L gE* []
*0 iyl *0 L YA e
*osul *y °L L. [4
*Nuul A L gy I
JYVHILS 1014400 AOT4NT Synodd  O01d3d
SILUNIOgD HAVIIDN(IAG J0IY¥Id=-40-AN]
S L R R L L
Uladvd  Uukl VYadut
“V1va Wyy ‘
00 0°0 [R]
vY3uyd  w0d | A3V AdX3 _ ABO)
*voll °soll *2611
.. *661¢ __°gS8g IO 1 3T
Doswavt 00 ete Q0tety
L18 30°esfl _  30°€8¥V_ 0G5°ZeTVl
*0L8I 000°0 0000 000°0
viols AS1 X AWy 9VT
0 (]
dudl 1401 3WvSI ~ S3yI__ 9Av
vivd 9NLINOH
¢ 1] 0
JAv il 144" 1d4e Jdv Ll NUJIT

2]
€84
93°*511
QLY
*elic
*dalad
2d0TUA WLl

SesvysesrY

BRILOUA HAVEIOHAAH ~

*2dy
*€SS
I6°511

Q9% v

It
*i0v
dNUH=-24

(AR XX EX R R

BN~y 3

*359
*62s
294011

TR

*dx
*Liot
ailun=19

dAu 31

YI0AY3S3d NV GONVIHITIH HINOEHL HAVYIOHUAH AOTIN]

To*l
fuct
tu°l
[o*1
[a°t
[ A ¢
ot
1a°1l
1u°1
fu*t
13°1

va°Du

0°051¢
1342

561l *vell
*uell “2LlL

1414 “G999%

*9s8l L.t

ug°Iay

L 00°Talr

300°0  ©°0
_SSu1d

SS0

(R XXX N X ]

a ) 3NUNL
Li=Jy

A

EXTL PR}

24D

34D

¥

-5t

7=

SauldvAlI g

——
v

-

-

|
l
~z-

R

—

0

5

44

-~
=

~x

L

3

£

11noy




e

e b et ——

1*0all *Lugl
t*uoll “¢ddi
1°361¢ *LLgT
[*0a11 Siul
1°0611 *6 il
RITEL 594
0 uslt *2981
0°06it 0981
%0611 *gudl
0°06IT LT
0°0611 *u4al
FEXTS S *9531
PEPrIS *guul
u*0611 *gsul
0%061T _ *gs8t
0°0611 *sGHT
0°J6iT *264i
G611 *25431
3°0611 *25u1
c*0618 *2591
0°0611 *2581
0°0s1T e2581
0°06T1T 2581
0°0all *25ul
" 0%0611 cesul
0°061¢ =25l
0°06TY 2581
0edsIT *2681
u*asll *2641
0°0611 *25uT
006TT ~ *2s3l
0°05TT *Z541
0°0611__  *2Gul
0*u6IT =264l
U*uoll *sal
0e061L *2541
0°06T1 *2681
0°0611 *25ul
0°0611 __ <258l
0°061T 15yl
e*0ell *1%3t
3°061(T *1531
0*usll *1541
0%06LT “15HT
0°061T _ *15al
G061 1581
9ol *15ul
0°061T *1SHT
0°06lT “1581
0°061T 1541
0°06(T c148(
0°061T ~ *1&al
u*0all “rsul
v 06Tl *Tsui
2%0611 *159l.
ueubIT *13ud
0°0s11 “1sul
de06it *15ul
5361 T *15H1
006l O

PRI = Mt~ Wt . -

1o°1
Tal
fo*t
ot
tacl
-10°1
10°1
13k
16°1
fa°l
Tt
vt
Lot
1o°t
10°1
1a°t
[o°1
1ot
[ VA
[o°1
101l
to°1
[o°1
ot
10°1
gt
16t

T0°1
(ot
to*{
[ R §
[0°1
10°t
T0°1
10°1
tost
1o°t
[l
“Tut
101
19°1
a1
10°1
1ot
10"t
to°1
10°T
a1
10°1
10°1
TJ°1
10°7
10°%
10°1l
fo°t
fo°tg
(4R §
{2°1
[STRA
[ ST

il *Ciy ca's L 55y
*o0t *wil €u®S oL J8°*5
‘g “¥L9 Y 24N 69 1 A
L °s09 1J°S d9 (L A
) *iLs da°®S LI uy *qg
5 * 2y Uas®S )9 oLy
*y *viul Zv°s $9 Ge°S
*x *6lL £L°S v9 0Z°s
*2 ;898 G2°S €3 SI°S
*2 L § ¥4 LIS c9 CI*4
*e *091 oS 1y S0°%y
1 *oll ad°YH vy Qu®y
1 *LL 26° % 65 35°¢
°1 * gy €d°h 8s 35
°1 _L.tde  SLeh 1S Se*y
*t °9t JR A4 93 DL A
T *ol 'L ] 'Yy G
*1 °l Ja°e 45 LEY
*1 ‘L {24 5 T 44
1 °L [ ] s (1A ]
ol Lo uecw 15 ST°w
°t *L LTy 08 ofl°y
°1 L 0% 6w S0°v
°1 oL 0% db  00°%
1 °L 26°¢ e guee
bl ! °L L8°¢ 9% 0s°¢
T GLeg 4 ge°f
1 °L 19°¢ " ve 0b°¢
*1 L 3u°g T GEeg
LA S L 03¢ C»  __0g£-¢
1 L 2e°¢ v G2°¢
°t L €E°g od 0z°¢
1 oL §2°€ _e£___sI°C.
b ¢ *L L1z ue ore°g
1 °L vy’g Lg au *¢
St tho o 0ucE_¥E . 00°%
0 L 26°¢ SE [-PAE4
0 ‘L (Y A (29 0s°2
0tk SL°Z 8§ §ve.
*0 ‘L L2°¢ (-3 'L 24
0 L 45 i< Sy °c
0 ‘L bw*e 0 uxee
*0 °L Zw°e 62 Ge*2
°0 °L geee 42 622
°0 Y S T A - S T JE 1 5L 2
0 ‘L L1°2 x4 (1] S
0 *L q0° T4 502
*0 *L [TV L 14 uu*e
*0 L 26l 22 Yyl
°0 L PR ¢ ¢¢e 0u°tl
“0 L CY R ¢ i Ge°l
y ) CLTTTTTTITULICL TT e T T okt
L) L sl 2l 3R 4
0 ‘L ga°l gl ueel
9 °L Sv*l Lt *TAd ¢
9 *L S 91 [T Ad ¢
°0 . L w2l 61 SI°1
*u °L it vl otet
0 L do*i <t au®l
'] L onet et gu°*t

m g

e ok S o A S PR R WA I T L T TR P




w161l

vel6ll
v I6IT
v lall
velsll
v*loll
veloll
velall
e*lait
vel61l
v*loll
v°laltl
v'le6ltl
LA 114
v Islt
[ 2239 8
v lol11
veloll
v°lbll
v°i6ly
[AS 19
v*l6ll
g*le6ll
vel6ltl
¥*l611
velsll
e°l6ll

v'le6ll
velelt
(SR 13
vlislt

€161
LeIell

£*I611
£eI6ll
€l
gelnlt
£*1ail
2°telt
ceisltl
S'fall
1°i6l1
[*tett
1°1611
0’16t
N*Tall
0®0all
Wtuoll
40611
L*oslY
I°0511
S5%06l1l
543611
2*06I[1T
£*0611
£°0511L
¢*voll.
Z*usltl
cuall
1°0611

*ilec
*9I¢ce
318
*LIs
*LigC
*glge
1€
*3iee
*dice
*alge
b2 1§44
*Lice
‘Lige
*91ce
*qlzl
L2 S
bt SN
*1I8e
*olge
*60x2
*L0¢e
*50¢¢
*goge
*toge
9682
*9622
*f6el

. *6322

*s8e2
*00¢e2
“GLel
*692ee
*eJee

*eG22.

*94le
*3g2e
*seee
f1ee
002
113
1912
Byl
2n2
b 11 ¥
*6l02
Y
*g2ue
‘fuue
*6L6T
966}
6val
*weal
*1ial
*2uel
*hodl

*Lle

L3

‘68
°91
sl

.

33%G

da®ul
PRI S
uytul
PPN
Jecul.
FYAd 'R
['TAd Y

~alcol

0t gatal INd
e wd®dl it
* sl PYRY S S |
*nil Li*dl 3¢l
*vi da*01  2<1
*url datul st
*Gol 2o°01  ull
551 S0l 02t
*2s1 ML) ST
*clt Li1°01  2ek
*Lsl do*0t1 12t
*40¢ 00°01 o2t
v2ee 26°6 611
Y T4 €3%6 F14
93¢ . Ssle___LlY_ .
* 05 L3°6 RS
°qig vi’6  ull
*6if 04%6 (29 88
*193 2v*s  £TI1
T H €i%o rA4 {
*9%y __ we6 ___ LIV
Ity Li*6 011
M T4} 4u°o0 widl
*6ty . 0037 801
*5Gh 26°d Lot
“wiv £d°y 201
wilh SL% §01
*9¢a L9y Vot
* 096 858 (')
“009  05°38 201
' T) 1AL} 161
°eoL ggo 0ot
*S9L 428 66
*lLe L1°3 96
*026 30°d Llé
*ETul outd 36
*STIY el 46
*Lzey g£d°L (73
*9Ggl  __usl°l _ $6
*gdvl L9*L 26
M (Th! ds°L I6
*ofat ua*l  C6
*le6l b L 68
*e12¢ gLl 8y
*959¢  s2°L° 4B
*IgLeT T oLreL T 34
*u20% dul 53
*21¢¢ so°2 e
*Cust "24°Y fd
*TILS MRS z4
W YT T AL N I
*eLLt L9°Y o
*929¢ 439 ol
M T D5°9 wi
*2768 2v*y 1L
*3abd gLy 9L
‘a202 42°9 al
*9IIT Li*y vl
*yycl qu°9 v
‘vl [(PRL] 2e

o1°0t
PHAD R
uo*oy
66°6
95°6

- ———— -

* - o etmA— e ——




2°1611
FRITAS
2* 1611
FAITS3;
21611
FAITY};
e*lall
¢ 16l
2ersll
2eiell
Z*telt
2*1all
£et161t
£°1671
21611
2er6ll
cel6ll
£ teit
£e16tt
£or6Tl

£ 1611

. getalT
£elsll

£e1611

o $etaLl
£e16TT
SeI61T
£*1611
£ 1611
£e16lT
£orall
£oT6TT
$*lall

bl X 24
*able
*usee
*rae
*2G6¢e
*¥5d2
*398¢
*35¢¢
M 3114
*ygsde
*badd
*19¢¢
°292¢
*cIee
*y92¢
9922
*L32e
*g9ee
*o4dd
*gLee
*2Lee

Tegt2e

*yL2e
*jLez
‘LLee
*g8Lee
*6LZC
b 8. 714
*edee
g
M X T14
*932¢2
*L8ee
*yyged
*6dde
*0a2e
*2622
*Lacd
*vé622
*G6ee
*36l¢
*Le6ce
*Locc
*36¢ce
*6a82¢
‘poge
*108¢
*1d:2
{174
*fute
*hoge
*v0ge
*yoge
*308¢
*Luge
‘goce
*yoee
*50:88
‘oIS
b 3 84

*%al

enoue

* 5
0t
‘1Lt
*3LT
*sit
"ol
TR ¢
*LLY
*dl
*nll
M FRY
*L4f
*2dl
*vdl ;
‘sl
*Jul
*Lasl
*ddl
‘a8l
*Isl

g6t
95l
*951
*lsl
*361
*641
102
“20e !
gz
*wi2 !
502

*102

*602
w012
1T
e212
g1
*viz
*al2
912
112
yt1e
*412
ele
vgee
‘ree
*122
11
sg2e
“vee
XTT
*522
*92e
22
g2
*gc2
*52
cyiz

Tot G541

Jol ve®Li
wil Ge*ul
vdl by*sl
aGl Lol YN ¢
05°G1  gul 0s°51
ev*ul  wul Ge*sl
£€e°al  wdl udest
AT G ] § SI°st
Li*ST 2t oL*ul
49°ST 141 S0°*ul
00°ul 0yl 00°41
26wl oll Sawl
£8°el  3LI 05l
oo SLeT _LIT  Gecel]
LI*vL 9T [T2L2
ds*wl  SGLI GEevl
C0scel oLl 0z el
ce*el CLT Y AX) ¢
seE*el 2Ll 02°el
T30 0 SR 7Y SN ] 54 4 S
LIl  OLX [ 38421
docel o9l a0°vl
Q06T y91  00°6T
2a°Cl 19t GG°¢(
£Y°Cl 991 0s°st
QL°CT Q9L __ _ av°€y
LI3°cT w91 (T4 ¢
gu’sl £91 agevl
§5°¢€T 291 0g°sl
ge°Cl 191 g2°¢t
£l 09t aeest
_68T ___ GT°ET.
sl olegl
Bo°st LSt G0°SY
L0a°er  95F | 80°fT
26*21 SS5T aseet
vd°21 St G2t
LEST_ __secel
251 sve el
3321 1yl see2l
52T 0451 oce2t
2v*el  avl AL
g2°¢tl  avl 021
Leeel Lol Grcel
TLTe2T a6l orcel
30°21 w6l g0°2(
B0°2T  bol ousel
C6°TT €41 Ga° (T
€3°TT 2wl 0s°11
SL°TT T4l Ge°1ll
L9911 0wl T Decll
gs°ll oxl 2 (1
05°18  ugl (TN
Svelt L€t seetr
gt 9:1 02ett
T4 4 SRR S £ 4 ¢
LI*TT &l clett
TTRE § SR § 4011
RS & S L 00°*1¢

¥

R

R T




O 0 e

S e

C © 0 @ 0 ©

C 0 Q0 e ¢ ¢

© @ e c o ¢

P . i D VS S
e S G kit kAP A » TR——

1o
13
1e°
To°
£o°
v 0"
Lo
gt
woe
g0

£

™ aEme e
1411y K4SV 1S WHLS  A0ILW  SAuls Wvd3 1LY dAL b wddLs Landi
divd 3200
(o  Fd 13 13
Tu° 10° SR 10° P v 10 16° 13 .
A [P Tue Tue K io* e to° 10°
foe te° Ty ty* T 1o 1o tu° 10°
10° s0° Lo f0° $0° co° co° <0 co°
£9° £0° £ £0° T £0° gy 0 £9° v ]
v v0° voe vo°* (T Lo° Lo* Lo Lu*
Lo are ote ute §2 ve* Ze* e e .
ot e ot° Lo, Lo* Lu* Ly* Lo® La*
Wy v0° b0 voe vo* €o0° co0° £0° L0
£0° $0° £0° $0° L0 g0° £0° z0° $i°
€0 f0° Y DT 1 L SDR 1 LSS | MU £ LA {' LA I 1 M e
to° 10° Toe To° to° To0* T0° 10° Lae
10 10 e 10° 1o 10 Tu* 16° tg*
1o° . e To° 1o* L1 D 1 M Lo tye 14"} .
i NHILlivd 412344
oy 00°0 00°sg vol
e X NSNS \f 7 I 1147 - L I
, vivd 410344
0 ()} 0 000°0 00°0 __ 02°T __ 00°0 __o02°t ¢ ¢
1YV JAvSI  MINSI  OILvd  2dSuL  vasul  dyvs vidvl  9dnl SUAMI
$1Y3 AdVEIYAAN :
v U i 0 0 ] ) 0 T ¢w T ]
vinvi  J9VLSI  3WyNl  1¥4r Lue dd¥il  NOI3I  dWOII  bvisL
T VIV 39VNIVYG VONVA INVT W04 HAVHI0NGAH RITIND JOTIAIU
——— I e e e NOUAVLAGWYD JJONNY WIWY-INS e -
(A AN AN NN ¥ I ZXEX X RN N ¥ S5 09 90000 ([ ZA XXX N RN Y] LA A X E RN R Y
. - . e e e e e
*cue 202 *Luz *get A NI SNIHL
*G91 ST euyg o8 N 13=2y i )
(TAE N L2 24 7SN T LT S T Y-+ T Wn Y
9g 1 9ge 1 et 06° S IMINT il Of §
*gL9 S ST S | % s L ke 4
*)26:22 *021 “het 12T eI 349 Ly
JUNTA IVI0L  dNOH=ZL  dNud=eZ  ¥NOoN-9 AV3d _.:va
i E
»
SdNdn €4°6 IUTL LV “y¢2 SI ROT4LND NVid relE
S*toll’ ug2e *hul T T 9T 602 T 0w 9t At Tt o . M
2etlalt *652¢ 091 L ds*91 661 SEe91  [0°1 D
1618 *ovee 19§ ¥ 4u°91 4Gt o0yl 1t ' N
2*telt i & 11 *2Jt *L T 2ee9T L6l g2°91 l0°t T
2*1ull YT TS *l S$£°91 96l 02°91 §o°1 Jd I -
FAR T3 *ye22 29It L G291 4ul $1°91  1o°t b
2ol MY T *93¢ Ter T TTTELO9TT w61 T DLe9l  tuet ) -,
2*lalt *ye2e L37 L d43°91 fof Ga*91  ty°t ¥ ]
Z2*lelt Leee E'F) L 00°91 2aht 00°9t tu°*t - k
L s e R —  —— s




ey - gt . . -
e o - S a : - i i i

3 *Ld 1a° toe 10° axl L 4 S LY v L) Juty uat A P £F - 13 E
® *de Tu® (e To° dxt gLl Wl *y w0 sne0  CJe 4% V) ST '}
*op To° 1o Toe Lit 22°T1  tu®l ) zu* 00%6  20° L2 30°¢  190°1 .
*46 toe 1a° T0° i1 0e°1r  1J°1 ‘o fue a0*d  13° ) su*s  fe°l
() *cul Tue toe v Y al°T0 13°1 *y e LI UL 3 PLV I O 14 b
*L01 to° 10° 10° 19 OI°TL 3l *y 14° PRLE R oy uute  13%i
2t o 19° 1o° KCl . 05T V0T °y 10° 00°0 [o° N4 4e*Z  L0°1 g
@ *611 1o°* 10° 1o° 2st 00° Il Tul °y 1o 00°C o 2g svee el %
*g21 to° 16° 10° 31 33°01  WO°T. v 1o 00°0  Tu* £ §¥*Z  10°8 o
*cul fu* 13 Tue vil Gi*al (ot oy 10° o0°0  fo° I oste  tat !
C “uvl 1e° 1o° To° 52t Seentl  lul *y o* 0%y iue ué P LTS o
*S1. BEX 10° 10° uel ov°al  Ta°l v _10° 00°0 1o ue ue*Z 1L o
: *641 10° 1o° T0° Lt STe0T | T0°1 °y e 00°0 to° L2 s1°¢  10°( .
C *091 19" 1ee To° 321 0z°0t - To°T o} tu® 00°0  10° 92 g1 Lot '
, *08f __ fu° io* _ 10° ST . 32°0F ; ¥0°L__ . *e.______ Lu*___Q00°y T10° SZ s0°e  tel _ M
v *261 1o 10° to° vel 02°01 . Lo°( v io* R LT I (' ve Lo*z  1o°t bl
C *oue 19° 1 10° £t SI°0T  T0°I *y 19° vo*o  to° £ 856°T  To°l z
312 tue Tu® To° 22t 6reat toet e Tue 39*n  fo° e¢ Jisl  [.°1 -
*u22 toe 1ae toe 1er 50°01 T0°l *y 12 00°0  1u* 12 svel  10°1 b
( *£62 1o 10° To° 02t 00°31 UJ°1 .o 16° . 00°0 10° 02 el 10t -
‘e8¢ Yot 10°  10° oIl G63°6 _l0°t g e 6090 10° el . Ll T10°I . &
el Tu® 1ge 10° CRY 0i*6 To°r *y fo° 0a°0  10° vl AT'd S K1 § g
¢ *Ly¢ 10° 10° 1{} L1t su°5 1ot *e 13° 00°0  To° Ly w2l la*l p
, *g02 tue 10° To* 9Tt 0e%c  Tu°l  ___ v _ 10°__ 00°0  10° I et 10t : L
o *51x To° 1o° 10° ST1 $£%6  T13°1 v 10° 00°0  to0° st S1°C  fo°1 .
« *Lig8 10° 10° To0° vt 08%6  Tuel *y 13 00°7  1o°* vl R LY S 1Y .
" . *96e  _Fec  BOC  TO* gL G626 _ _T0°t . 1o’ 00°0 __ f0°_ __£F _  S0°1 10°1 R
- cell 13°, 1o To° 2tt 02°6 10°1 v T0° 00°0  ta° et G 1t 8
« - DR T N 10° 1R 10° (331 Gt°6 10°1 *y 10° 00°c  to0° 14 55 1o°t 4
3 . *dle  I10° To*  ge*  OIr  0f°s  T0°r . "e______ Iu* __00°0 Tu* ol 04 ta°1 z
2 - *cee T T0° 1o° 10° 60T S0°6  To0°1 °y itoe 00°0  1o° 6 Se* to°1 ;
« *oLy 10° 20 £o0* 40T  © 006  T0°T ) 16° 00*s  16° 8 o 19°1 s
*a6y ____ 10°* 20 £0° £0T _ SG*3 _ YO°U_ _ . __*%____ . _To*___ 00°0 _%0° & TS 10°t .
*0%3 T 2o £0° Juy 93y Ta°tl oy 1ae oo*o  10° 9 oce 1ot ¢
« *£Y5 Tu® 20° £0° G071 Ge*d ol "y 16 vo*y  1d° S e to°t £
1 *56% 1o° 2o £0° ¥01 o0%°Y  TO°T__ _ _ ce_____ .. to*  wocus Iu° v vee 1ot -
i T toe ¢o £0° £of GS*s  r0°t ‘b 10°* po*0 1o0° t s1e 11 .
( * ool 10° 20° go° 2ut 0€°R  To°l *y 1c* on°G  To° ¢ ate tos1 Y
2 , gL _13° gos  go* 1ot 32°d _ G0°T _ _ _Cw__ . Toc ___60*a A b wd*  tetl :
E . W N
| v dwud SSJ1  SIx3  NIvH  UUIddd NA®HH  vO*O0d 9 d«0)d $507  $O43 NIV  QUld3d Ne*ud v3°U4 o
X AU Ul Y3d-40-0N3 " - HE
)
! .c l° .~ .ﬂ .ﬁ .H .N l“ .N .." b o) ‘m
3 °f % . S R, *u s *d S S °L o ME
F L *3 *6 *o0t 1t *2t v cat Lt * 31 <l B
*g2 *22 *52 *g2 i {3 "oy ' “2y 9y ™ NTY
*35 *2y *69 1L *Gd *4o T gt ! 15t - B
3 =23t i F1 *L31 *602 *gx =93¢ *s6e *wZt *uvg *Jaf | H
. *6dS *LOy g2y u2w *2sh 52w *0Ze *vaw 9Ly ey J 43
; *0ud *152 10 *uul 02l *dd *29 *oi *ug *3 1B
. T 200 =10A O0S°T =3¢ SSunod d0°0 7 =31 SSILvAIIND 4ITHId 40 UN{ ud HAVYIOHIAN LTIHA B
2 00°t =34311Y 03°0 =.43240 00°¢-  =bLYLS ‘ :
: . ViVU HULS33234 s
] Uz T =Vl 0d°0 =t BE'
! VIVU HIVEILHIAH LLlaN , R
: . 18
] 00°9 00°0 ore 00°1 201 uocu 00°0 oot n0°0 uo0 v i
! o __4




i 0d°J 20°0 00y a6l ag®9l et e 19° Zue ¥3° 86 219 10§

‘v BJ®d  JU®d  soc0 gol Ji® st il *vyd Tu® 20° e du ul°d  Tu°t
v 89°0  20°0 GuL*Y  tel 52%41  10°1 *5v6 to° 20° “u® lu w39 TO°I
v 0.°0 00°0 00°J ol 6258 tu*l *ulut to* 2ne o 95 Jue 10°1
*y 0u*y 00°0 Q00 ol FIAI G VL) ¢ *TLul ¢u* " S0 sa°l fol
g 30°0  wd°*o du*a w5l aresr 1t T Eat 19 o’ . T o va'l 1o
'G 00°3 00°0 00°0 xel 30°J1  Luel LFTRY T0° 30° gJ° 6 ne*L 10°1
°q 30°3 030 0Oy 2al J0* 1 101 *stel 10* 20° £0° 2o Ovel 10°¢
L T T L] g00°0 20D Isl 33°S1 oL o *gsel 10 co* o lo el tuct
.5 00°0 J90°0 J0°*0 061 05°S1  10°% 1Lt 10° (TR ya° o Gzt T0°t
*y 00°0 Qd°0 20°0 4Rt Ge°al  (0°T *3621 19° t6° 0" wd u2tL 10°%
°y _00%y 0G0 00°y  gil apest it a2l [oe $0° o L] il 131
*9 80°9 00°0 00°*d 241 2250 10°F *ysel 1o* c0%-.  eu® L8 sieL 10°¢
9 00°0 a0°0 00°0  9HI ST ot *3921 10° <0° ~‘ v* 94 gl*L  tg°t
*9  00°u  00%0 ___00°0 Syl  w&*al __[uey._ _ _ _*2c21 _____ 10" __ x0° v0°® 49 . .50°L to°g
*L 00°0 Gu°*0 00°0 w3l R T2 S O A *0uTL N Y Yo 0" vs LY A L §
L 00°d 0o*0 o00°0 g4I stest  10°¢ *qule 10° 90" L0° ¢y 359 (O ¢
‘L 83°s  00°vu g0*u 241 01°GT  T10°¢ TR ¢ 10 Yo° L0° e 059 19°t
g 00°0 0u°0 00°0 T3l 30°51  Toey *ush Tu* 90° toe 14 Sv*9 13t
‘g 003 00°0 90°3 0Y! 00°3 ey *ce8 10 90° Lo* 04 uv*9  19°i
.. . %e._ _._.._00°  _00°0 __uo*0 oLl _SG°0T et *Q€l ____ta° __4Y0° e el wv°9 -yt
*s 00°G ° 00°0 7 60°0 4Ll 03*¢L  Tu°T °$i9 io* uwo* ote 4L IT*Yy  Id°%
ot 0U°d  00°0  00°0 Lttt Ge°e1  10°% *5hs 10° 0d* Jle L SLE I WL
g 00y du*t  Bo°*u 9Lt 0v°e¢l  Tu°t "w3b _ I0°  &0° at* 9L 4cey 1ot
11 00°0 00°0 00°0 5L s¢eel  10°T *¢6¢ 1o° ze* 2 Gl 519 1d°t
21 00°0 00°0 00°0 &% I vl I6°L *0g¢ e g¢e 2 vl al*y 13t
€T J0°0  03°0 ___00°0 ST SZe6D_ TOCT___ *slZ___10° __ Iw* 2" €L 50%9  10°1
sl 030  43°0  0d°0 2Lt 82°8l  (0°1 Ceage 1o SLe 9L 2L vd*9  10°1
g1 00°0 00°0 00°0 TL% . SI*wl  TO0°T *g6l 1o Ty 2e° 1L 53°G to°t
3T d0°0 30°0 00*v w2l 0T°el TU°T . *e9l _ 1u* __ 60° GIe i us*s 13°t
*qt gu*d  00°0  00°0 69T G0°6l  To°T L e0el 10° 60° ot° 69 CULISE ¥ L
sl 00°0 00°0 00°0  y9l 00°er  T0°( *dtt 10° al* (R 49 Uv*s  10°t
*te . ._.0uc0 60°0 _ 60°0 £91 _ Se°€V __10°Yv ____°¥we__ __10° __ &0°¢ 0% ___ 19 _  Si*6 Te°l
*ge Ju*d  00°*0 g0*0 991 03°CT  T0°% b 10° 40° Lo* 99 4G 19°t
32 03 L0 00°d 591 PY AL S SR 4 459 10° 90° 0° 59 uces | PR
T 90°0  00°0 00°0 91 de*CI Y0°[ 1S 1w0* _ 90° Lo ¥ ) ui®s  a°t
*ug 0u*d Jo*0 * 90°0  S£uT g€y T10°t *6< 10° 90° Lo° £9 17 844 1o
°cE Q0*3  0d°0  03°y ¢t 0SSt 10°% *52 T0° 99 to* 29 01°s  12°1
_*GE T 00°0 00°0_  00°0 YYT G2esT_jO°r . 22 _tOo°___30° T LI 20°6 13°1
*38 000 30*07 000  uIl 02*<1 1d°1 () 10° so* (TR g9 00°s  10°1
*Ie 0v*d uB®d 20°0 w5t af*st  Tuet 21 e 20° i’ N wi®h et
) Vo3  0I*0  00°0  ast S 0Ter 10t oty e gae v)° as 0i%e Td*t
9 00°0 00°0 00°0 il - S0°TT  t0°% LF 10° 2W° v FXS se*e  10°1
oy 04°0 @0°0 00°0 951 00°ST  T0°t °g 19 €o° e 96 yv*y Lot
i €9 . 03°3  00°0C  00°) sl S5°21 T0*T__  *w  ta* _ £0°_  w0*  uS  ufew  10°L
LX24 00°0 00°0 00°3 oSt R4 ¢ Y cy* 19° 0° 111 vk Tu®l ¢
*3q 00°) 00°0 00°0 =3 Sb°21 f0°t ‘o c0° 000 yo* £3 ul®w tg°t TR\
*us 439 yd*o  d0°y  2at uv*2t  tu*t 'y <o 600  3° 25 02°es  (0°¢ .
*19 08y 0v°o 00°0 I3 $€°et Toct1 .y Tt Q0% L0 13 Gi°w Tt | |
*£9 09°0  00°0 00°d oSt 8£°21 10°1 ‘e £0° 00°0  ¢o* 0s Ulse ot of |
[} %] 00°s  G0°C  00°0  avl 52°2T 1t ' £o0° 00°0 L0° 1) w0*e ot
9 T 00%) J0°0  00°0 4! B TAZ4 SEER 1. S X 2 | L L £y ue Jite 168 '
*uy du*y ¥3°0  00°y  Lel il*21 et ‘9 v 0%0 ¥2° Ly 22%% vt R
‘1L 0% 30°0 00°0  Jel gttt 1a°t X £0° 60°0 v I au°y 1ol '
2L 03*4  0d°0  06°v syl Q941 Te°t *y N 20°0 vo°* e ge°¢ 10°g 8
°5L 1o fu* 10° el 9021 10°1L e Lo 00°0 £V° o TTLE-S T2 ¢ \
¥ | 74 tv* 10° Y 33°TT (et *y €o° 00*d 3 v 58 10°1t N 1
*6L i ') 10° 10° Zel TPLS & SN L2 S vy w3 Vo ¥d* <l orct 1ot 1
ey 3
*ed




H:
*25G *25% 245 *Liv 4 N saunL W
Ly Ly *Lhy i M 1Y . 14=2¢
L2* 3 R Lé* 1 IY A4 &) c3%ub AR
| {281 Te*e Te*l fo®l SININI
L *0vsl ) ‘e ' T |1 J Sdd e
*Clob3 YA *act *slt *ggevl > 42
JANTIA VeIl 4I0H L 41 J4=-v2 UNon=3 Myld .
*491 *3297 *99¢ LT *¥IY *691 oLy ¢1Lt °cLl *olLl .
*SQLt *l *uLl ‘6Ll ‘o8t 28 *CHY Judt *9d1 ‘gl y
*6sl *tel _ cTzel | Gl %91 __ cWel . *00¢ _ ([°§02  __°S02_  *a2 . e
*ote *2ie *g12 *41e *12e *4¢e *uléd *Z2ce b P ‘et o)
g2 *Lve ‘1s¢ *68¢ *632 bt ¥ 14 *932 *oLe *¢cle “gle _J
*6l2 c2u2 w42 - *1de ‘0wl 202 *36d cu62 sty *wus .
*gog *2it *91¢ *0ee *32¢ *o5s b 14 4 *IHe ‘g8eg b 11 T
‘vig *ILs *g3c *Cht *s0e °Sle ‘Lee -3 ) hr4+1 *99¢ ™
*0dv__ *epb _ *60G  *w25 ‘6§ *55% *2Ls cgds _  cw0y__ w29l
*6h9 YY) *669 *Llel *96L Uyl *12a * L3 *le6d *Jeo ﬁ
*9d6 *5¢0l *s540% b1 24} *voct ‘v3I21 *60¢€1 °03¢C1 *cutct *dovl .
swenl cocwl 12wl *L3EF  *IT . *h2CT_ *S921  “wdli *6oul *lue 4
‘tds Lt ¢y *8LS “cab *J1e ‘6wt b Y4 ‘Lo *9id .
*wll *avl T4 *vol *Sd *39 ‘ey b 4 4 L £ *xe Y
bRV %% L *9 °g ) v R IR M
.‘ .‘ .‘ .' .‘ .. .' .‘ .' .‘
) ‘y ‘y A ‘y ‘e b ‘v s ‘e .m
Nd A b R v v Lt % . cv o
°y i ] s ] *y b ) b b ‘v b e X
.. .‘ .' .' .t I‘ .‘o .Q -.. .'
......... e e .. MY LV SHAVYYVYHGAH E d0_mwAS S - {]
4
0 . t o0 0 R D SR SN 1 e
Jnet J9VLISI  3dvN] 14dp0 1140 1dvLl LLERER dl3 1 ovisl I
e . _MAVHOOMGAH MOTANI VONVA_IAVI HLIA ROIJIL00 NV QWYIHIIN INLWwOD
ot
SHdVYIUEUAN IHIJdKE0) h
]
ssvvsvvese ssvesvvesy " svsvvesses T sesnsvsnss : sevevsssee - ﬁ
B
N
44)
‘a
“Ght A3 2% BRE Y 1Y T oegeg + NI SNOHL L
‘gae *i8e *dud *99¢ Li=JV .
ac*eit Ge*°2 11 Gd°2I11 elLesotl Al %
r4 24" ToZech T T2y TTOo9Yee T 33Nl ) ’ LT
*eItt *3 °J ol ‘LY Swd
*Loule *30e * a0 *LYS 6621 342
440104 0L dNOH=-SL I E RS 74 Nded=y AY Jd
CIO*CITT DSy DL*OTT H(°G5T ) B .
*SLutlh sL* hite [} ¥ 03
‘v 03°*d DR 06°9 vué JdJe*Jl to°rl ‘wiil tu*® cue £,°

R ety TR N



4 (&N uv o L1V ]
‘v 65t e Lyt 10°1
‘v 05 ¢ [ 1 ore f0°14

[ 3 U7
i AT
i 721 R

&

ST L
..
&R
-
-
"~

. | X721 L0978 ' 7 vz 6L (AT {11 .
. - [ X741 | 0YT o ‘v f£r°z 82 ocre 10°%
. T vend *09T 'q ‘v DY AX AT A S1°z  10°¥
1 : | E1'72 4 *091 g ‘v e 9 01 10°%
f; s T VLTS *09¥ ‘g ‘v 80°'z &Z co*Z  10°%1
v ) [ R4 *091 g ‘v 00'c vE 00°T  10°%
1 . | 8274 % ¢ ) N ' F A% SN X4 (R [TXA
1 , | 3741 *091 g ‘v €8y 22 0S°1  10°}
; . | M74 09t °g ‘v [N F4 oyer 10°1
) i | 3744 *09§ ‘g v 91 0 ov*1 ot
’ ot : 181744 *09% ‘G v ec'1 &1 CE'T  TO°F
£ | L | E744¢ *091 ‘s v 051 8% or'T  T10°¥
E: 1. ! | E1723 ¢ L0917 g ‘v rA'28 S | (AN B 1 ¢
X743 *091 ‘g ‘v ££°1 91 0z*1 101
. . I R1'744 091 G 1% [TAR S § SI°7T  10°1
I Tevety *09% ‘g v - LYt vl o¥°1  10°%
' . K734 ‘091 g v BO*Y £1 £0°Y  10°'%
B | R'744 *09T ‘G ‘v (118 B4 | 00°'T  T10°%
: | EI7443 *091 ‘S ‘v z6* 4 Gy 107
I RL7A 1 *091 °c v £0°* or 0s* 107
. THLTE 109% ‘c ‘v [V & o 10°1
- I RI741 *091 g v 9* 8 ove 10°1
" VLt *091 'c ‘v as’ Pa cEe 107
4 ‘ |81 724 *091 G 'y 0c* 9 oL 10°%
| X7 *091 ‘S ‘v v [ YA 101
¥ 13744 ¢ ‘091 ‘g ‘v £g. v e 10°%
. 181744 *097 ‘g o e £ (AL 10°1
Tevint *091 *g v Lre z o1’ 10°¢
[RL7A3 ‘09t ‘G v ao* 1 €0 101
. FUVILS JOVHOLE  MOIELN0  MOTIINT SYNOH dOIY¥IJ  NH*UH  Va*ON
: ; SILUNIQHD HJAVIOOMIAW A0 Ld3d-10-UN3
‘ ; ‘0 0°'0 00 a'vLll
t qImwva  adx3 anud 13401
; vivd Wvd
28 “ 0°0 0'0 0°0 00 00 0'0 0°0 6°£LTY
F: . X3 vadvd  woa M3IT naxa [ TTi%e} qim4s 1340
' *LLYY *9LT1 "9LTT VA 8¢ oLy 724 ‘4917 =NOILIVAIT
*0L8 ‘o5 'gee *va81 ‘01 ‘05t ) =A1T3V4VD
- R 00°££461 00°9LE 00°8T11 008 00°9Y 00°0 "o
. : 00°LL¥T 08°SL1Y 0S°GLTY 0B VLYIT + 09°vLTX 06°£L18 ETTTEN .
- ‘091 000°0  000°'G ° 000°0 O o ¥
1VY4ST  YH¥0L1S  NSL X MISHY  av1 WLSN  SAIEN ‘ . 1
: i
. [ ] 0 I 1 00°0 000°0 0°0 H i
' 181 dHJ1 1401 IWVYST  s3IYI oAV S0 S50 .
. | i Yivd aNILNOY IR
3 0 [\ ] 0 0 0 0 ¥ oy
OLNYI  39VLST  FWVNI  LMdr 1de I4VYLT NOJII  JWOII  OVISI - . b
.
3 ANV VINYM HONONHL HAVHOUMIAH MOTINI QINIENOD JLN0Y &
! 8.3 —
4 oy m4 |
. ve:y
- —— il




[ TH Y
A8 7441
Ll
9Ll
IR 74 21
[ 247494
VLT
0°'9LIT
0°9L11
6°SLIT
g°cLlt
8'ss7t
L5411
9°GLIT
[T B
£QL1T
[N
| QAR
0°5LYY
[0 7231
7444

geLNY

Srvert
SvLnt
vevint
£veil
£'0LTT
£ v
[4d 7284
<t
(A8 7494
vttt
A 748
Zevitt
Tevent
Trvernt
Tevert
Treent
tevint
Tevind
vat
|81 7281
Tewltl
Tevstl
Tevent
Tevsnt
Tevsnt
Levsnd
|8 729
Tevent
Yevind
1evett
vl
IS 720)
Trvetl
Tevsnt
1evert
|24 742
vttt
TevLTd
vt
|74 8
SR 723}
17t
1°vins
(S 724

Yoo
.14
g WY
‘068
*L0e
‘g8
*6L8
‘vie
*89¢
Ml 4 74
'vae
e
‘68
*1ge
o Yd
124
3: {114
b 141
*CoT
' 681Y
‘S8l
‘o8l
LLY
‘vil
b 74 §
1Al
‘L9t
‘991
‘891
‘vor
‘£91
421
‘191
197
‘091
*091
‘091
09t
*091%
091
‘091
‘091
‘091
‘091
091
14
091
‘09T
097
*09T
‘091
*0v3
*091
071
*091
091
ML
09t
‘091
‘091
091
‘091
‘09T
‘091
‘0?21
OVl

-1
‘606
‘cud
‘ove
‘108
44
‘vu?
‘119
‘ bml-
LEY
‘Crf
‘vee
Vol
Eny
‘ETr
‘Y6
*06
59
4y
OV
T4
LY
‘vt
‘£1
b ¢
‘ot¥
*é
‘g
‘a
L
L
4
*9
9
‘9
‘S
S
‘S
G
‘c
‘S

o

ORI

‘S
‘S
‘S
'S
G
5
o
‘S
‘S

‘S
'S

G

‘g
‘G

‘q

T
oVl
Vol
‘09l
*60F L
*0SET
‘vart
‘8ovI
vere
‘oevl
Tt
‘L&f T
M4 ¢
‘vl
Q9T
1%
‘64601
‘Lbb
hr4:1:)
LLL
‘£L9
‘8Ls
114
a1
14"
‘148
£V
‘voe
i 7A4
‘avt
Qe
‘vot
‘e
‘89
hs

i (2
1g
‘£
(A
‘%l
‘6

eg

9
‘S
‘v
i 4
‘v
M4
‘v
‘v
‘v
‘v
‘v
4
‘v
‘v
‘v
i
v
‘v
v
M 4
v
M 4
‘v
v

Ly
800
000
C6'L
£8'¢
SLL
L4
a5
05°L
iv'e
£E°L
gaL
L1%L
80°¢
00°¢L
c6'9
f8°'9
SL°9
(99
859
05°9
I4 A4
££°9
829
L1109
80°9
00°'9
&6'S
£8°G
845
£9°S
8s°s
05°G
[ A4
££°'C
[ YA
L1s
80°%
oS
4.3 4
£e'v
(YA
L9y
85°¢
0S5V
I A 4
8 3 4
f=rA 4
4 4 4
go0°*v
00V
Z6°'t
£8°'¢
GL°E
L9°E
85°¢
0S°'gf
o'
£E°¢
[T ¥
L1e
go'¢
00°f
cé*c

£8°C

(-1

1%
A%
7€
e
(2
£€

ul'y
£0*8
00‘a
56

05°¢
ey
oves
sE°L
oL
see

oitL
Iy
o1
50°2
00°¢
554
05'9
Sv*9
ov*9
s£°9
059
ety
0z*9
51°9
019
50*9
00°9
5605
05°g
sk's
or°s
5£°6
0£°G
sz

oc'g
SI°g
or°s
$0°S
00°g
sGov
o5 v
Sv v
ovy
SEev
o8 v
szev
0z'v
Sitv
of°v
50*v
00°v
S5
05§
SV°E
ov'sg
SE°E
05
Al
0c'¢E
STef
o1'E
so°¢
00°€
o5ee
05°¢
sv'e

o
1014
104,
1014
101
10°7
10°8
10°%
10°¥
101
10°¢
10°%
107
10§
10°T
10°1
10°1
1001
10°1
101
10°1
10°1
o1
¥0°1
To°t
10y
10°1
1o°y
1071
10°1
10°71
10°1
10° ¢
10°1
10°%
10°1
10°Y
10° 7
10y
10°1
10°%
10°71
10°1
10°1
107
10°Y
10°1
10°7¢
10y
107
101
10°1
10°y
101
10°1
10° 71
101
101
10°1
11
To°1
to° vy
101
10°y
101
50§

sumnagsng

o ke i e wat

- - o




T i S B e e e I T Tt T L ant]

b BN YT gy TN Ly vy vy uvtat T
1 a'ssit ‘058 ‘6L oy 11990 50 S %7 4 LEsl 108
.- 8°'cintg 'onc ‘LLe b4 oS el vl oL sy 101

' [ RN ‘0L ‘duc -3 XA PA 0 N N L ST 1008

. . EARTAS] M $4 ‘98 ‘Eve [ SR 0c g€ 10°1

3 , 8°GIY 16 042 cLve GE'YT  &S5¢ [ I S S (R ¢
. g } a'ssnt i $74 M 7-Y4 R 14 Z1'E1 8BS 01*'g€l 10°7Y
’ B°SLT) foue *86& NN go'er <4 GOt 101

8521t A ce0t ‘652 00°€T 9571 00*El 10°71

: ALY Y ¢ e *LOE ‘E9e [ A4 S § SGer 101

i 8°0LLT ' ‘TIg ‘992 £8°Ct  val 0%*Z1  10°Y

' 8°GLTl g 4274 ‘GIE oL 8421 £5Y Svet 10°71

! ) 8°5su1 g 3+ ‘0ee 44 L9l est oveZt 110°t1

' . 8°SLTT ‘£8E ‘vieg ‘QLE [1350r 4 SN $99 4 SE°Cl T0°°7

s . LR N ‘vae *6CE *6LT 0S°CT 05} 0L*CE 10°%
L ) 8g:cirnt *vae ‘vEE ‘eue 4 AKX TT-1A céer 10t
CARA S ‘vse ‘ove ‘voc £€°21 Byl 0L & 101

. 85411 G52 ‘ove hy4:T4 [ AF4 S St 10°'t1

} 6°GLTY QLU b 35 062 211 9vi (VR A S (1 0 §

! 6°GLIT 958 *LGE i Y4 80°'ctT vt 021 10°'t

6°5LTY * 958 ‘E£9€ R ST Y4 00°'CT ¥Vl 00°CT  T0°¥

& GLNT *¢8e ‘OLE ‘868 61 gl L4111 T0'%

&°SLTY M4 T4 CLLE *10tE [5: A0 & SEEFA A S 0511 10T

[ AEAN uLe ‘SuE ‘vog (740 4 S £ 2 ! SVIT 10T

3 _“ &6°GLTL ‘ase i -3 ‘80g £9°11 Ove oIt 10°t
k- H &°GLLY * 4652 teoy 44 8511 451 [ & S 1 0 §
3 ot &6°GLTT 092 ‘Tiv ‘91 0S°IT  6fr 01T T10°1
w &'GLTL ‘ove T4 4 *oLE [ AR 2 SEE [+ O S €/ A )

&°GLTT i 374 oLV (14 £E°IT  9£7 0S*'TIL 10T

1 6°'CLLT *z9e ‘Tve ‘ofg gC'1t SEy SI°IT 10°'°¥
3 6°GLLL *cve ceny ‘crg A58 2 S 23 1 01°IT  10°°T
E &6°GLTT ‘e ‘vov ‘Tve 801t f£f1 S0°T1T T10°'7
&°SLTY ‘vz ‘LY ‘Bve 00'T1T £ 001t T10°1

E 09211 ‘L9 1114 tQue c4'01 1t PR S (R
4 092431 99 ‘CoL ‘vog £a°'01 of7 0501 10°7Y
0°9LIT *L9C ‘cIs ‘ELE SL°0T 42 SrorT Y0t

0'9L1T ‘aye Y44 ‘£af 4901 B2t oV or 10°%Y

0°9L1T 692 M 441 g -3 % as°o0t1  L&v SE°O0T 10T

p , 0*9L11 ‘0LT * 658 ‘fov 0501 921 0£°01 10°°¥
- : 0*9LYT ‘1L2 ‘ves ‘LT Zv*ol <&t G001 10°1
; ' 0°9LTT *eLe 065 *LEY ££°0T +CT 0Z°0T  T0°7¥
: ' (XX 7433 i Y24 ‘909 tEEY cZ'0o1  £27 5101 10°'7Y
! 0°LTT ‘vie 444 AN 4 210t et 01°'0T VO°T

> | : 1°9418 ‘92 1% 4 99V 80°0T 11T £50°01 10°%
5 1°9L11 *LLe ‘959 ‘oav 00°01 O0Ct 00°'01 T10°t
T 9411 ‘8ce ‘€LY ‘vév £&4°6 411 [ 10°1

1 ) Te9L8T \y-Y24 ‘169 * 608 £8°6 atr 054 107
- 1°9L11 ‘18 ‘80L ‘ves [ YA L1 GVé 101
. ! : ) 1°2L00 ‘zel ‘9L -3 B 96 oIt ov°é 10°%¥
4 b 9Ll i % 1 M 74 ‘gas as°4 [ LE6 101
) s TePLRT ‘vl ‘g9 *&4Ls8 056 vit 0f*é 10°%
! ' (AR 723} *9ud h4: 14 ‘685 v'é LT [YAN Y 10°1
i croLNy a2 ‘108 ‘809 ££°4 Tt oS 10t
. T9LTY ‘gug ‘418 ‘g8z LAY 1t 16 10°1
LY ‘0éc ‘8g8 144 LY 4 oty 016 10°1

v AR T4 ¢ 162 ‘958 ‘£L9 80°s 601 €O 10'%

) et *Z6C ‘g8 r-Y-34 006 8071 00°6 o't
E AR 74 3 ‘£6l ‘048 LEL cé6'8 401 59 10°%
; Z°9L1T ‘vée 'Q0é6 *9sL fo°'8 P01 oL'b i0o°t
B £'9L11 hE -4 ‘416 ‘a8l S48 cot v o 10°1
E . £29410 ‘962 ‘0fé ‘18 98 vot /] A1} 10°1
k- R i £°9L10 *L&2 ‘ové /88 g8 £01 S8 10°t1
: £:9L1T 414 ‘9vé *L68 058 cot 058 T0°1

£:9L11 ‘842 17} *ové <v'e 101 cZ's 10°¢

) £°9L01 'y-Y4 47} ‘Y86 ££'8 oot o8 10°%Y
k| £9LTT 44 . 'Ive ‘5801 cZ's &6 c1'e 10°1

o . TN 37 o e " Pwtipey o e - ek e gy o . " 3 o o .




- e S—— e, a o

(16°L

i

(146°5

ac

CENY

(UNOJIS Y34 SHALIW D1400)

KEEUERERKKK

L°5L0
L0841
L°8LTY
[ASTAR}
(2S4S
LOSLEY
LGy
L°SLTY
[AR TR 4
LSV
L5410
L8541t
L°SLTE
L*5L1T
L0541
£°SLNy
L°SLT1Y
LSl
2°SL11
L°GLTT
L5LTT
[ATA R
L0501
L5LTT
L°SL1Y
8°5L1T
B*5LTT
B'LLTT
Hadrt
a*ssn
8'Scuy
B°GLTT
NGty
8 GLTY
85411
H'GLTT

(6L
roct

YULEC T

*TO0v

MWION-TL

(2222233 3]
‘95
‘0LE
19°0S
66°1
‘0261
3444
JHNN0A WV L0L
‘8ge ‘egoe
*é8C ‘voe
-1 ¥4 508
*6ET *LOE
3 x4 *60C
‘ove ‘01c
‘ove M4 14
‘ove ‘vic
‘ove ‘912
e 14
‘Ive 61T
‘e ‘1ee
zve ‘¥éc
eve T4
*eve *Lee
‘EVE *6ET
‘Eve b § XA
‘£ve ‘EET
‘vve ‘SEC
vvé LEL
‘vve M-} ¥4
‘Lve ‘1vd
‘Sre ‘v
‘Lve ‘9ve
b 4 {4 ‘8ve
424 *0se
‘yve ‘st
ve ‘v
4724 *9G6L
e *652
‘8ve 192
‘Bve ‘€92
‘avc Qe
174 *eve
teve *é692
-1 44

Yoty

*oCy

*1ov
UWIH-

YULE LT

ve

YLLty YLy

M X1 LEL
Y(EE 0L YL L01
L9011 pEI T YA
HALH-2 NVId

134

(SUFLIHOTIN JUUNDSHIST VW FUVNINS NI viIuy
ONOJIS Md4 1334 ITdND NL NOId J0033AV 4 AHVHRHNS 400NNY

‘1Le

‘9Sy
‘OLE
19*0S
661
‘s
‘g9
HNOH-

L

‘Yot
Q97
‘991
Lyt
‘897
‘691
0Ly
YA
‘gL
At
i TA
‘9L
i :7a
6Ll
‘081
*z8y
‘€81
*sg
‘981
‘g8t
* 6871
‘161
‘rét
*Cal
*961
M
*002
‘£0C
‘goe
'0c
‘o1z
‘cic
‘GIZ
‘81e
b Y14
114

KRR KKK

4914
OLE
19°08
&6° 1V

‘8

‘89c
HNOH-¥CT

£L9°91
8591
05°9%
(420 41
£E°91
STV
Ly 9t
80°9t
00°9Y
T6°4L
£8°51
SL°6T
£9°ST
8L°QY
05°St
Zv st
£E°GT
8Z°St
LY*ST
80°aY
00°5T
Z6v1
g8V
GLovY
L?°Vvy
a5 vy
oS vy
v vi
[ 384 2
STVl
AR 21
go*vy
00 vt
Co'ET
£H°ET
A4

*09f
i4.14

[ 2K 1%
L5° 8
LY
‘8065
yNOoi-9

00e
T3¢
861
61
2617
c6t
val
£61
<61
14610
0461
éat1
[:1:14
481
9871
sBt
var
£681
cut
181
081
&L1
[:TA 4
LLt
921
CLY
(74
£L7
(44 ¢
Tt
oL
671§
097
444
91
154 )

KRRKKRREEE

x4
17}
NId

SANOH Cv*B

ov:9olL
SE 97
oL 91
8T'91
0L 71
cy 9t
AR 4
50°91
00°?1
55067
05°GT
NN §
ov° St
£e°sy
oSy
ETARH
[iTAd ] ¢
123 SN §
[ RS |
50°CT
00°GY
LV
05°v1
Lv°ve
ovvi
SEvT
[ A ¢
Sé'vt
0l vy
LIvl
[ 198 4]
50wt
00°v1
(50 4
05 €1
GV el

.04 431noy

1V 1AVHO0MIAH

(22232332324

H NI SNoHL
14~V

HH

SIHONI

5H)

s4)

JHIL LY *4vs

10°%
10°1
10°t
1o°y
10'1
10t
10°%Y
10°'1
10°¢¥
10°1
10't¢
Vo't
10°¢
10°1
10°1
10°%
101
10°1
To°%¥
10T
101
1ot
10y
10°1
10°1
101
101
To*t
10°1
10°1
101
10°1
10°1
10°1
10°1
10°1

SI mMOH4LAD Nvad

ST neaie




AD-A0B7 543

UNCLASSIFIED

NEW JERSEY DEPT OF ENVIRONMENTAL PROTECTION TRENTON F/6 13/13
NATIONAL DAM SAFETY PROGRAM. LAKE WANDA DAM (NJ00510), HUDSON R==ETC{U)
MAR 80 W A GUINAN DACW61-79-C-0011

END
oure
fiwen
9-80
oTic

NL




L4 4]
' 00°0 (4 4} £zon ‘avé ‘a6z [ A § 8oLt 00'0
I

; sHNOH sunan s4NON §40 140V W@ ¥3AD  AT2'S°A amd
; H NV ADIAINO XYW dOL 43N0 AOTJLNO  FOVNDLS Hid3d uI0A¥3S3Y 40

i _ 40 3HIL 40 IWIL  NOLLVYNE  WAMIXVH  WONIXVH  MAWIXUW WOHIXVW  OIivy

M i g : 82 0 g : AD14LN0

f S *v81 *0st *091 30va015

: 3 B UL 06°£L1Y £rovert NOILVA3Y3

1 P HYQ 40 d01  183M3 AVWTII4S  3NWA WILINI R %Y

i

w |

1 _ b : SISAUNY A134V8 WV 40 ANVHHNS N '
m i “ 00°'0 £a‘é . 00°0 44 ‘BIET 0040 t1 AR T 14 00°0

i ! _

H _ sunon sunok SuNoN 840 14-0V Wl ¥3A0  A33°8°A md

Ey o NNV 8074100 XuH dat 33n0 no141N0 JavuoLs Hidad $10AYISIY 40

i 40 IMIL 40 INIL NOILVMNG  WARIXUM  WOWIXUW  WOWIXVH WINIXWW  OIivM

e |

H _ _ . ‘vovy ‘0 ‘0 no4Lne

N ' d . . *4641E ‘0S8t ‘0501 Jovuuis

i V 00°vsIT . 0070411 00°0617 NOT1VA313

g . WVQ 40 dOL 18382 AVATII4S  INWA WILINI | R N A 27

| i | -
| ““ SISATVHY ALIAVS HVD 40 ANVHHNS . . '

(10°4 109°L . )(09°4 )(99°91 ) (LB 92 )
vt - ‘89C ‘a9z ‘eas *4vé 11 aL qney

(106 " 2C0Z°6  3(0Z°4  M(VZ'OZ H(évOr )
_ : fv e ‘gzs 'qze 1 ‘0L »w 3NIEN0I-Z

(11°¢ Hra‘s yie's oz st MBL9E ) -
*SoZ ‘goz *LES 6621 £V 1V HIVHO0UIAN




APPENDIX 4

lo.

REFERENCES

LAKE WANDA DAM

Chow, Ven Te, Open Channel Hydraulics, McGraw Hill Book
Company, New York, 1959.

King, H.W. and E.F. Brater, Handbook of Hydraulics, McGraw-
Hill Book Company, New York, Fifth Edition 1963.

Lewis, J.V. and H.B. Kummel (1910-1912) Geologic Map of New
Jersey, revised by H.B. Kummel, 1931, and by M.E. Johnson,
1950. New Jersey Department of Conservation and Economic
Development Atlas, Sheet 10.

Louis Berger & Associates, Inc., Phase I Report, National
Dam Inspection Program, September 1979.

Schway, G.0., R.K. Frevert, T.W. Edmister, and K.K. Barnes,
Soil and Water Conservation Engineering, The Ferguson
Foundation Agricultural Engineering Series, John Wiley and
Sons, Inc., New York, 1966, 683 pp.

U.S. Army Corps of Engineers, Hydrologic Engineering Center,
Flood Hydrograph Package (HEC-1) for Dam Safety Inspections
Users Manual, Davis, California, September 1978.

United States Department of Interior, Bureau of Reclamation,
Design of Small Dams, U.S. Government Printing Office,
Washington, 1977, 816 pp.

U.S. Department of Interior, Geological Survey, 7.5-Minute
Series (topographic) maps, scale 1:24000, Contour Interval
20 feet: Dover, New Jersey, (1954), Boonton, New Jersey,
(1954). ‘

U.S. Department of Agriculture, Soil Conservation Service,
Urban Hydrology for Small Watersheds, Technical Release No. 55,
Washington, 197S.

U.S. Department of Commerce, Weather Bureau, "Seasonal
Variation of the Probable Maximum Precipitation East of the
105th Meridian for Areas from 10 to 1000 Square Miles and
Durations of 6, 12, 24, and 48 Hours", Hydrometeorological
Report No. 33, Washington, 1977, 816 pp.




